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RESULTS OF CORE DRILLING IN 1978 FOR OIL SHALE IN 

THE EOCENE GREEN RIVER FORMATION, PICEANCE CREEK 

AREA OF WESTERN COLORADO

By 

M. C. Smith and R. B. O'Sullivan

INTRODUCTION

In 1978, the U.S. Geological Survey drilled 15 core holes in the 

Piceance Creek area of western Colorado. This preliminary report presents 

the basic data gathered during the drilling program. The general location 

of all the core holes is shown on figure 1; a more precise location is 

shown on figures 2-14. A summary of core holes data is given in table 1. 

The wells were drilled with a truck-mounted rig, and the recovered cores 

were examined at the drill site. A lithologic description of each of the 

core holes accompanies this report. The purpose of the drilling was to 

obtain information to aid in the evaluation of the oil-shale resources of 

the Piceance Creek area. Cores from the drill holes were assayed for oil 

yield by the Natural Resource Laboratory, Inc. of Lakewood, Colorado, and 

Laramie Energy Technology Center, Laramie, Wyoming. Histograms showing 

oil yield and tables giving the analytical results for each core hole 

accompany this report.
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Table 1. Core holes drilled in 1978 in Piceance Creek basin area.

Core hole 

number

78-1

78-1A

78-2

78-3

78-3A

78-4

78-5

78-6

78-7

78-8

78-9

78- 9A

78-10

78-11

78-12

sec.

6

6

24 -7

14

26*

9

32

11

24

22

29

12

11

7

7

Location

T.

4S

4S

3S

2S

2S

IS

2N

2N

2N

IN

2N

IN

3S

4S

5S

R.

94W

94W

95W

95W

95W

95W

97W

99W

100W

100W

99W

100W

100W

100W

101W

USGS 
Core hole, . 
file No.-7

C-342

C-338

C-339

C-345

C-340

C-343

C-358

C-341

C-346

C-347

C-344

C-356

C-355

C-357

C-348

Total depth 

drilled (feet)-7*

232

100

307

303

. 300

220

323

205

304

630

205

200

298

202

330

 ' Identification number for Geological Survey computer storage and 
retrieval program for oil-shale data.

2/-/ Total depth derived from core description and rounded off to nearest
foot.

3/  Location uncertain because land lines omitted from topographic map.
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U.S. Geological Survey 

Core hole 78-1

Depth below 
Surface 
(feet)

Oil yield 

Gallons per ton

5 8 S 8 S S
o.

90.

100.

190.

200.

250.
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT MFTHOh

Samples from the U.S. Geological Surve-y'« Corehole 78-1 drilled In 
sec. 6,T4S, R94W, Rio Blanco County, Colorado

Yield of product

Depth

FTOTT.
b.U
7.0
8.0
9.0

10.0
11.0
12.0
13.0
14.0
15.0
16.')
17.0
18.0
19.0
20.0
21.0
22.0
23.0
2A.O
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38,0
39.0
40.0
41.0
42.0
43.0
44.0
45.0

Weight

To
7.0
8.0
9.0
10.0
11.0
12.0 '
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0

. 41.0
42.0
43.0 '
44.0
45.0
46.0

Oil
4.5
4.3
3.4
2.6
2.7
5.2
4.3
2.4
1.5

.8
2.7
2.4
1.2
1.1

.7
1.2
2.3
2.3

.3

.4
2.1
6.6
8.0
5.0
5.3
2.3
3.6
4.3
5.2
3.8
1.2
4.2
1.6
1.4
1.5
1.8
1.9
1.4

.9
1.0

Water
1.8
1.6
1.5
1.2
1.2
1.6
1.5
1.2
1.1
1.0
1.1
1.3
3.5
1.0
1.0
1.3
1.5
1.6
1.0
1.9
1.2
1.6
1.6
1.7
1.2

.9
1.4

.9

.7
1.2
0.7
1.4
1.4
1.1
1.1
1.4
1.3
1.4
1.0
1.0

percent
Spent 
shale

92. 5
93.0
93.9
95.6
95.5
91.9
92.7
95.7
97.0
97.6
95.3
95.4
96.7
97.2
97.7
96.7
94.6
94.8
97.4
97.2
95.3
90.4
38.7
92.1
92.0
96.1
93.8
93.6
93.0
93.4
97.3
92.9
96.4
97.0
96.5

  96.3
95.8
96.5
97.6

'97.5

Gal per ton
Gas + 
loss
1.2
1.1
1.2

.6

.6
1.3
1.5

.7.4 '

.6

.9

.9

.6

.7

.6

.8
1.1
1.3
.8
.5

1.4
1.4
1.7
1.2 .
1.5

.7
1.2
1.2
1.1
1.6 -
0.8
1.5

.6

.5

.9

.5
1.0

.7

.5.5'

Dili/
11.4
11.0
8.6
6.6
7.1

13.4
11.1
6.3
3.8a
2. la
7.0
6.2
3.0a
3.0a
l.Ba
3. la
7.2
5.9
2. la
l.Oa
5.4

17.1
20.8
12.9
13.7
6.1
9.4

11.2
13.5
9.9
3. la

10.7
4. la
3.8a
4.0a
4.6a
4.8a
3.7a
2.4a
2.6a

Water
4.3
3.8

  3.6
2.9
2.9
3.8
3.6
2.9
2.6
2.4
2.6
3.1
3.6
2.4
2.4
3.1
3.6
3.8
2.4
4.6
2.9
3.8
3.8
4.1
2.9
2.2
3.4
2.2
1.7
2.9
1.7
3.4
3.4

  2.6
2.6
3.4
3.1
3.4
2.4
2.4

Spc'd fie 
gravity 
of oil at 
60°/f>0 c F
0.939

.938

.941

.934

.926
  .932.

.933

.926

.031

.930

.927

.925

.927

.930

.97.2

.928

.925

.925 .

.-925

.924

.916

.919

0.928
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01L-SHA1.F ASSAYS BY HODiriEl) FlSDJER RETORT HCTllon

SrapUa from the U.S. Geological Survey** Corehole
78-1 (Continued)

Yield of
UeiRnt percent

Depth
Frorr. To

46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
67.0
8S.O
89.0
90.0
91.0
92.0
93.0
94.0
95.0

47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0
92.0
93.0
94.0
95.0
36. 0

Oil

2.4
5.0
2.1
1.5
1.9
2.8
1.8
1.3
.8
.8
.6
.6
.4
.6
.4
.7
.8
.6

1.1
2.4
4.3
5.9
6.0
7.2
5.4
6.9
6.5
1.8
1.5
.8

1.7
8.5
5.3
4.7
3.3
2.1
2.1
2.1
7.7
3.8
6.7
8.6
6.3
4.5
6.4

. 9.9
7.4
5.7
4.3
5.3

Water

1.1
1.3
1.0
1.0
1.4
1.3
1.0
1.1
1.7
2.0
1.9
1.9
1.7
2.0
1.9
1.7
1.6
1.1

.9
1.1
1.3
1.4
1.4
1.6
1.7
1.9
1.9
1.6
1.7
2.2
2.4
2.8
1.3

  7
1,3
1.7

.2.4
2.9
1.2
1.5
1.7
1.6
1.8
1.8
1.7
1.7
1.7
1.6
1.6
1.8

Spent
shale

95.8
92.3
96.3
96.9
96.1
95.0
96.4
96.9
97.1
96.7
97.0
97.1
97.3
96.7
97.2
97.2
97.1
97.6
97.7
95.7
93.2
91.2
91.2
89.4
91.5

  89.5
89.6
95.8
95.3

'96,3
95.1
86.4
92.3
93.1
94.5
95.4
95.0
94.5
89.7
93.9
90.4
87.9
90.6
92.3
90.8
86.1
89.4
91.5
93.1
91.5

12

procuci

G*t> + 
loss

.7
1.4

.6

.6

.6

.9

.8

.7

.4

.5

.5

.4

.6

.7

.5 .

.4

.5

.7

.3

.8
1.2
1.5
1.4
1.8
1.4
1.7
2.0

.8
1.5

.7

.8
2.3
1.1
1.5

.9

.8

.5

.5
1.4

.8
1.2
1.9
1.3
1.4
1.1
2.3
1.5
1.2
1.0
1.4

Uil per ton

013^

6.2
13.0
5.4
3.9a
4.9a
7.3
4.7a

'3.3a
2.0,1
2. la
1.5a
1.4a
l.Oa
1.6a
.9a

l.Ba
2. la
1.6a
2.8a
6.5
11.4
15.7
16.0
19.2
14.3
18.1
17.0
4.7a
3.fca
2.2a
4.5a

22.3
13,7
12.5
8.8
5.6
5.6'5.4

iy.9
9.9

17.5
22.6
16.3
11.6

. 16.6
26.0
19.5
15.0
11.1
14.0

Water

2.6
3.1
2.4
2.4
3.4
3.1
2.4
2.6
4.1
4.8
4.6
4.6
4.1
4.8
4.6
4.1
3.8
2.6
2.2
2.6
3.1
3.4
3.4
3.8
4.1
4.6
4.6
3.8
4.1
5.3
5.8
6.7
3.1
1.7
3.1
4.1
5.8
7.0
2.9
3.6
4.1
3.8
4.3
4.3
4.1
4.1
4.1
3.8
3.8
4.3

Specific 
gravity 
of oil at 
60'/60 a F

.927

.925

.927

.926

.903
0.906

.901

.904

.903

.906

.911
  .910

.910

.917

.908

.906

.915

.933

.920

.920

.915

.912

.912

.939

.924

.922

.915

.913.

.917

.919

.917



OIL-SHALE ASSAYS BY MODIFIED FISfHER RETORT MJ'THOI)

Samples from the U.S. Geological Survey'  Corehole

78-1 (Continued)

Yield of product
Weicht

Depth
From To

96.0
97.0
93.0
99.0

100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
1J7.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0
140.0

97.0
98.0
99.0
100.0
lOl.'O
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0  
113.0
114.0
115.0
116.0
117.0
113.0
U9. 0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0 .
140.0
141.0

Oil

5.6
6.9
3.8
3.4
3.5
3.5
3.8
2.7
2.5
1.2
2.6
4.1
1.7
1.9
1.7
8.3
7.4
4.5
3.5

. 2.8
6.1
4.2
4.8
7.7
7.8
4.5
8.1

21.3
10.1
13.4
8.6

11.3
8.0
8.2
6.8

12.1
8.3
7.9
6.6
7.7
9.5

16.1
11.5
10.6
14.5

Water

1.8
1.7
1.0
2.5
1.2

.7
1.5
3.0
1.6

.7

.7
1.2

.9
1.9
1.7
1.7
1.5
1.4
1.3
1.3
1.4
1.6
1.6
1.5
1.2
1.5
1.7
1.9
1.3

.9
1.4
1.3
1.4
1.2
1.0
1.0
1.2

.9
1.0
1.1

.9
1.0
1.0

.9

.9

percent
Spent 
 hale

91.4
89.8
94.1
93.1
94.5
94.9
93.7
93.4
95.2
96.8
96.2
93.9
96.8
95.7
96.0
88.1
89.8
92.9
94.5
95.2
91.3
93.1
92.5
89.4
88.8
92.8
88.4
72.7
86.4
83.1
88.1
84.7
88.7
88.6
90.7
84.5
88.4
89.5
91.0
89.6
87.7
79.6
85.2
86.4
81.2

Gas + 
loss

1.2
1.6
1.1
1.0

.8

.9
1.0

.9

.7
1.3

.5

.8

.6

.5

.6
1.9
1.3
1.2

.7

.7
1.2
1.1
1.1
1.4
2.2
1.2
1.8
4.1
2.2
2.6
1.9
2.7
1.9
2.0
1.5
2.4
2.1
1.7
1.4
1.6
1.9
3.3
2.3
2.1
3.4

Gal per ton

011^

14.7
18.0
10.1
8.8
9.3
9.2
9.9
6.9
6.5
3. la
6.9

10.8
4.5a
5.0a
4.4a

21.8
19.7
1J.9
9.1
7.5

16.0
10.9
32.5
20.0
20.6
11.7
21.4
56.2
26.4
35,4
22.7
29.3
20.7
21.4
17.9
31.5
21.5
20.5
17.2
20.0
25.1
42.2
30.1
27.9
38.7

Water

4.3
4.1
2.4
6.0
2.9
1.7
3.6
7.2
3.8
1.7
1.7
2. -9
2.2
4.6
4.1
4.1
3.6
3.4
3.1
3.1
3.4 '
3.8
3.8
3.6
2.9
3.6
4.1
4.6
3.1
2.2
3.4
3.1
3.4
2.9
2.4
2.4
2.9
2.2
2.4
2.6
2.2
2.4
2.4
2.2
2.2

Specific 
gravity 
of oil at 
60°/60* F

0.914
.916
.916
.925
.915
.909 '
.916
.922
.918

.912

.915

.915

.906

.909

.910

.909

.908

.914

.917

.917

.914

.915

.909

.907

.914

.907
0.913

.926

.925

.922

.915

.919

.927

.921

.922

.918

.911 .

.916

.914

.906

.899
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT METHOD

Samples from the U.S. Geological Survey's Corehole
78-1 (Continued)

Yield of product
Weight percent

Depth
From To

141.0
142.0
143.0
144.0
145.0
146.0
147.0
148.0
149.0
150.0
151.0
152.0
153.0
154.0
155.0 
156.0 
157.0
158.0 
159.0
160.0 
161.0
162.0
163.0 
164.0 
165.0 
166.0 
167.0 

, 168.0 
169.0 
170.0
171.0 
172.0
173.0 
174.0 
175.0 
176.0 
177.0 
178.0 
179.0 
180.0 
181.0 
182.0 
183.0
184.0
185.0

142.0
143.0
144.0
145.0
146.0
147.0
na.o
149.0
150.0
151.0
152.0
153.0
154.0
155.0
156.0 
157.0 
158.0
159.0 
160.0
161.0 
162.0
163.0
164.0 
165.0 
166.0 
167.0 
168.0 
169.0 . 
170.0 
171.0
172.0 
173.0
174.0 
175.0 
176.0 
177.0 
178.0 
179.0. 
180.0 
181.0 
182.0 
183.0 
184.0
185.0
186.0

Spent Gas + 
Oil Water shale loss

11.9
8.8
5.9
7.2

. 7.2
8.5
4.2
5.3
5.8
3.4
6.1
5.7
6.4
6.4
8.8
4.1 

10.2
6.4 
4.8
8.7 

11.4
. 8.8

5.0 
6.8 
5.3 
3.9 
6.7 
3.9 
2.5 
2.8
1.6 
2.3
1.7 
3.0 
7.0 
3.8 
2.1 
3.9 
4.1 
3.4 
3.8 
2.5 
2.4
1.7
1.7

.7

.5

.4

.4

.6

.9
1.1
1.0
1.3
1.3
1.1
1.0
1.0

.9
1.0 
0.8 

.9

.9   

.9
1.0 

.9
1.0

.9 
1.0 
1.0 

.8 
1.0 
1.0 

.7 

.8
1.0 

.8

.6 

.5 
1.4 
1.5 
2.5 
1.0 

.6 

.5 

.8 

.6 

.6

.7
1.1

84.3
89.1
92.3
91.3
91.0
89.0
93.4
92.2
91.7
94.6
91.3
91.9
91.2
91.4
88.5 
94.0 
86.8
91.4 
93.0
88.5 
85.7
88.6
93.2 
90.8 
92.4 
94.3 
91.0 
93.8 
96.1 
95.7
96.8 
96,1
97.1 
95.8 
90.3 
93.9 
94.1 
94.5 
94.5 
95.4 
94.8 
96.4 
96.3
96.9
96.4

3.1
1.6
1.4
1.1
1.2
1.6
1.3
1.5
1.2

.7
1.5
1.4
1.4
1.3
1.7 
1.1 
2.1
1.3 
1.3
1.8 
2.0
1.6

.9 
1.4 
1.3 
1.0 
1.3 
1.3 

.7. 

.7

.6 

.8

.6 

.7 
1.3 

.8 
1.3 

.6 

.8 

.7 

.6 

.5 

.7

.7

.8

Gal per ton

Oil-' Wnter

31.9
23,5
15.8
19.4
19.3
22.4
10.9
14.0
15.2
8.9

15.9
15.0
17.0
16.9
23.4 
10.8 
27.1
17.1 
12.9
22.8 
30.3
23.3
13.2 ' 
17.9 

. 13.8 
10.1 
17.6 
10.0 
6.6   
7.4
4.2a 
6.0
4.3a 
7.9 

18.6 
10.0 
5.6 

10.2 
10.9 
8.8 
9.9 
6.4 
6.3
4.4a
4.4a

1.7
1.2
1.0
1.0
1.4
2.2
2.6
2.4
3.1
3.1
2.6
2.4
2.4
2.2
2.4 
1.9 
2.2
2.2 
2.2
2.4 
2.2
2.4

. 2.2 
2.4 
2.4 
1.9 
2.4 
2.4 
1.7 
1.9
2.4 
1.9
1.4 
1.2 
3.4 
3.6 
6.0 
2.4 
1.4 
1.2 
1.9 
1.4 
1.4
1.7
2.6

Specific 
gravity 
of oil at 
60V60" F

.897

.893

.888

.885

.900

.91]

.917

.908

.908

.921

.921

.916

.911

.908

.902 
0.903

.902

.901 

.903

.911 

.898
r\ /** t.901

.902 

.913 

.919 

.922 

.914 

.919 

.923 

.922

.925

.911 

.904 

.901 

.906 

.915 

.913 

.909 

.913 

.921 

.926

-
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01L-SHA1.F. ASSAYS BY MOPUIFJ) FISCHER RETORT METHOD

 ainpl.fi fro* the U.S. Geological Survey'. Corehole
78-1(Continued)

^  ___ now _a   mm,m   m m m,^m ̂  ,    -MM^_^___

Yield of product

Depth
Frcrri To

186.0
187.0
188.0
189.0
190.0
191.0
192.0
193.0
194.0
195.0
196.0
197.0
198.0
199.0
200.0
201.0
202.0
203.0
204.0
205.0
206.0
207.0
208.0
209.0
210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
218.0
219.0
220.0
221.0
222.0
223.0
224.0
225.0
226.0
227.0
228.0
229.0
230.0
231.0

387.0
188.0
189.0
190.0
191.0
192.0
193.0
194.0
195.0
196.0
197.0
198.0
199.0
200.0
201.0
202.0
203.0
204.0
205. 0
206.0
207.0
208.0
209.0
210.0
211.0
212.0
213.0
214.0
215.0
216.0
217.0
213.0
219.0
220.0
221.0
222.0
223.0
224.0
225.0
226.0
227.0
228.0
229.0
230.0
231.0
232.0

Oil

1.9
3.7
2.9
3.7
2.6
2.7
2.0
1.9
2.6
2.0
2.4
2.2
2.5
2.9
4.3
3.7
2.4
1.6
1.3
1.4
1.8
1.6
1.2

.6
1.4
1.4
1.3

.7

.5

.7
1.2
1.0
.8
.8

1.1
1.8
1.9

.5

.5

.4

.5

.9

.2

.2

.4

.4

Weight

Water

3.0
1.7
2.7

.8

.4

.7 '
1.2
1.5
1.0
1.1

.8
1.1
1.1
1.3
1.0
1.1
1.0

.4

.2

.5

.3

.1

.4

.4

.3

.3

.2

.1

.2

.2
0.3

.2

.1

.4

.6
1.2

.6

.3

.2

.2

.3

.3

.3

.2

.4

.4

percent
Spent
ghale

96.5
92.7
93.5
94.4
96.5
96.1
96.2
95.7

.95.7
96.0
96.1
95.6
95.5
94.8
93.2
93.9
95.7
97.4
98.0
97.5
97.3
97.7
97.8
98.5
97.8
97.8
97.9
98.6
98.7
98.7
97.7
98.3
98.6
98.2
97.8
96.2
96.7
98.8
98.7
99.2
98.7
98.2
99.3
99.3
98.9
98.8

Ca» + 
loss

 ~*^           OHM

0.6
.9
.9

1.1
.5
.5
.6
.9
.7
.9
.7

1.1
.9

1.0
1.5
1.3

.9

.6

.5

.6

.6

.6

.6

.5

.5 -

.5

.6

.6

.6

.4
0.8

.5

.5

.6

.5

.8

.8

.4

.6

.2

.5

.6

.2

.3

.3

.4

          

Cial per ton «<I>A..-I...

Oil^

4.9a
9.6
7.7
9.6
6.7
7.0
5. la
5. la
6.6
5.2
6.1 '
5.8
6.4
7.5

11.2
9.7
6.3
4.2a
3.4a
3.7a
4.6a
4.3a
3.2a
1.7a
3.7a
3.7a
3.4a
1.7a
1.4a
1.9a
3. la
2.6a
2. la
2.0a
2.8a
4.6a
5. la
1.4a
1.2a

.9a
1.2a
2.4a

.4a

.4a
l.Oa
l.la

of oil at 
Water 60Vf,n« y

2.4
4.1 0.920
6.5 .919

' 1.9 9°n*. * ^ % J t~\l

1.0 .923
1 7 Q 0£.  ' .3 ZO

2.9
3.6
2.4 .935
2.6 .929
1.9 9°^* *  x * > .. O

2.6 .926
2.6 .925
31 Q°sJ . J. . 7i. o

2.4 Q 1 Afc   ^ . 7 J M

2.6 .916
2.4 .916
1.0

.5
1.2

.7

.2
1.0
1.0

.7

.7

.5
 >

* *»

.5

.5
0.7

.5

.2
1.0
1.4
2.9
X.4
.7
.5
.5
.7 .
.7
.7
.5

1.0
1.0
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U.S. Geological Survey 

Core hole 78-1A

Depth below 
Surface 
(feet)

Oil yield 

Gallons per ton

o. oeeeooeoo

50.

100.

150.

I I I I I I I T

I I I I I I I I
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OIL-SHALE ASSAYS »V MODIFIED F1SCHER RETORT HrTHOJ)

from the U.S. Geological Survry'« Corcholtf 78-iAdrl)lcJ in 
sec. 6, T 4. S, R. 94 W., **o Blanco County, Colorado

Yield of nruduct

Depth

Fro17! To

32.2-33.0
33.0-34.0
34.0-35.0
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0
49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-5C.O
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0

. 64.0-65.0
65.0-66.0
66.0-67.0'
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0

. 74.0-75.0
75.0-76.0
76.0-77.0
77.0-78.0

Oil

2.3
1.0

.7

.6
2.2
3.8
5.8
2.7
3.6
1.8

.8
1.6
3.7
3.8
6.1
8.9
4.7
2.5
2.3

.5
1.5
1.1
1.3
1.3
1.1
1.1

.7

.5

.5

.5
0.5

.0

.2

.0

.1

.1

.2

.1

.2

.2

.2

.2

.2

.1

.1

.1

Weight

Wnter

2.5
2.1
1.3
1.5
2.2
2.6
3.6
4.7
2.7
2.3
2.6
4.2
5.5
5.5
3.3
3.1
2.9
2.8
2.6
1.6
2.1
1.9
2.4
2.8
3.0
2.9
3.0
2.8
2.9
3.0
1.6.
2.1
2;2
2.1
2.3
1.9.
1.9
2.1
2.1
2.0
2.2
2.3
2.4
2.6
2.1
2.1

l>erct.r;t Gal oer ton
Spent 
shale

93.5
96.1
96.8
97.5
94.7
92.3
.88.8
91.6

, 92.5
95.3
96.1
93.1
89.6
89.4
88.8
85.8
90.9
93.6
94.2
97.4
95.9
96.5
95.6
95.1
95.2
94.9
95.2
96.1
96.1
96.0
97.5
97.4
97.3
97.4
97.0
97.3
97.4
96.7
96.9
97.0
96.9
96.8
97.0
96.8
97.4
97.2

loss

1.7
.8

1.2
.4
.9

1.3
1.8
1.0
1.2

.6

.5
1.1
1.2
1.3
1.8
2.2
1.5
1.1

.9

.5

.5

.5

.7

.8

.7 -
1.1
1.1

.7

.5

.5
0.4

.5

.3

.5

.6

.7

.5
1.1

.8

.6

.7

.7

.4

.5

.4

.6

Dili7

6.1
2.5a
1.8a
1.5a
5.7
9.8

15.2
7.1
9.4
4.8a
2.0a
4. la
9.7

10.2
16.3
23.6
12.2
6.4
6.1
1.2a
3.8a
2.8a
3.3a
3.5a
3.0a
2.8a
1.8a
1.2a
1.3a
1.3a
1.2a
.la
.5a

Trace
.2a
.3a
.6a
.4a
.6a
.5a
.6a
.6a
.4a
.3a
.2a
.2a

Water

6.0
5.0
3.1

  3.6
5.3
6.2
8.6

11.3
6.5
5.5
6.2

10.1
13.2
13.2

7.9
7.4
7.0
6.7
6.2
3.8
5.0
4.6
5.8
6.7
7.2
7.0
7.2
6.7
7.0
7.2
3.8
5.0
5.3
5.1
5.5
4.6
4.6
5.0
5.0
4.8
5.3
5.5
5.8
6.2
5.0
5.0

Spvci fie 
pravity 
of nil at

0.923

.913

.916
  .912

.916

.923

.907

.907

.903

.907

.924

.922

.915

.
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01L-SHA1.F. ASSAYS BY MODIFIED FISCHCR RETORT MCTHOIi

Samples from the U.S. Geological Survey 1 ! Corehole

78-1A (Continued)

Yield of product

Deoth

78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88.0-89.0
89.0-90.0
90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0
96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.2

Oil

.0

.1

.3
  .0

.1

.3

.2

.0

.1

.0

.3

.1

.3

.1
0.1

.4

.3

.4

.4

.0

.1

.0

Weijint

Water

2.3
1.9
2.2
2.2
2.7
2.7
2.9
2.8
2.9
2.8
2.8
2.7
2.6
2.9
2.7
3.3
3.5
3.1
3.3
2.6
2.5
3.0

perrcnt
Spent 
sha] e

96.8
97.0
96.9
96.8
96.7
96.5
96.4
96.5
96.4
96.7
96.6
96.6
96.3
96.6
96.6
95.8
95.4
96.0
95.7
96.8
96.5
96.4

Ga& + 
loss

.9
1.0

.6
1.0

.5

.5

.5

.7

.6

.5

.3

.6

.8

.4
0.6

.5

.8

.5

.6

.6

.9

.6

Snesi i f i r
Gal per ton cravirv

Oi 3  

Trace
,3a
.7a

Trace
.3a
.8a
.4a

Trace
.4a

Trace
.8a
,4a
.7a
,3a

0.3a
l.la
.7a

l.Oa
l.Oa
.la
.4a
.la

of oil at 
Water 60*/60" *

5.5
4.6
5.3
5.2
6.5
6.5
7.0
6.6
7.0
6.6
6.7
6.5
6.2
7.0
6.5
7.9
8.4
7.4
7.9
6.2
6.0
7.2

"a" indicates specific gravity estimated as 0.92
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47'3(T

»54BOP-,L IHTM^OW-OEOLOOICAL »UI»VfY. WASHINGTON. D. C.-I872 \ f)IQ BLANCO 51 MlV 39°45
loe-oa

Figure 3.--Map showing location of core hole 78-2. Base from No Name Ridge 

Quadrangle (1952). Scale 1:24,000.
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U.S. Geological Survey 

Core hole 78-2

Depth below Oil yield 
Surface 
(feet) Gallons per ton

e.

BO.

100.

ISO.

200.

250.

WO.

ISO.

1 I I I I I I I

1 I I I I 1 I I
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OIL-SHALE ASSAYS BY MODIFIED FISCHH* EETORT MTTIIOI)

Sample* fro* the U.S. Geological Survry'« Corchol* 78-2 drilled in 
sec. 24, T. 3 S., R. 95 W., Rio Blanco County, Colorado

Depth

-FroTr To

33.1-34.0
34.0-35.0
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0

. 45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0
49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0

. 60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0
65.0-66.0
66.0-67.0  
67.0-68.0*
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0

. 75.0-76.0
76.0-77.0
77.0-78.0
78.0-79.0
79.0-80.0

Oil

1.0
.2
.8

1.1
.8
.0
.0
.1
.2
.1
.2
.2
.2
.4
.3
.2
.3

2.7
2.4
3.3
3.0
3.3
4.5
5.2
6.0
5.1
3.8
3.3
3.6
3.6
3.3
2.7
3.3
2.9
2.9
1.8
2.1
1.8
2.1
2.5
3.0
3.5
3.6
7.1
7.2
5.8
4.2

Yit-ld of product
fceJKtu

Vnter

1.2
3.2
1.4
1.8
1.8
1.9
1.8
2.7
1.9
2.5
1.6
1.3
2.0
2.2
1.6
1.8
2.9
2.6
2.5

" 2.1
2.2
2.7
2.6
2.6
2.6
2.3
2.3
2.7
2.3
2.1
1.3
.8
.8

1.3
2.0
1.9
1.9
1.9
2.1
1.8
2.1
2.0
2.0
2.1
3.8
1.4
2.1

perctT5t
Spent 
 hale

97.1
96.1
97.2
96.1
96.6
97.6
97.7
96.6
96.3
96.9
97.7
97.1
97.1
96.7
97.5
97.5
96.2
93.7
94.3
93.5
93.4
92.9
91.6
90.6

. B9.6
91.2
92.4
92.8
93.0
93.1
94.4
95.6
94.6
94.9
94.4
95.8
95.3
95.7
95.1
9-4.9
93.9
93.2
93.1
89.4
89.2
91.6
92.4

Cue + 
loss

0.7
.5
.6

1.0
.8
.5
.5
.6

1.6  
.5
.5

1.4
.7
.7
.6
.5
.6

1.0
.8

3.1
1.4
1.1
1.3
1.6
1.8
3.4
1.5
1.2
1.1
1.2
1.0

.9
1.3

.9

.7

.5

.7

.6

.7

.8
1.0
1.3
1.3
1.4
1.8
1.2
1.3

Gal per ton

01 l-f

2.7a
.5a

2.0a
2.9a
2.2a
.la

Trace
.2a
.5a
.2a
.4a
.4a
.6a
.9a
.7a
.6a
.7a

7.0
6.2
8.5
7.8
8.7

11.9
13.6

"15.5
13.3
9.9
8.6
9.2
9.4
8.7
7.1
8.5
7.5
7.4
4.6s
5.5
4.7a
5.5
6.6
7.8
9.2
9.5

18.4
18.6
15.0
10.9

Water

2.9
7.7

. 3.4
4.3
4.3
4.6
4.3
6.5
4.6
6.0
3.8
3.1
4.8
5.3
3.8
4.3
7.0
6.2
6.0
5,0
5.3
6.5
6.2
6.2
6.2
5.5
5.5
6.5
5.5
5.0
3.1
1.9
1.9
3.1
4.8
4.6
4.6
4.6
5.0
4.3
5.0
4.8
4.8
5.0
4.3
3.4
5.0

SpvC 2 fie
pravity 
of nil «t

0.920
.920
.920
.920
.920

. .920
.920 '
.920
.920
.920
.920
.920
.920
.920
.920 '
.920
.920
.926
.926
.931
.928
.920
.919
.920
.923
.924
.929
.927
.925
.922

0.921
.917
.920
.924
.931
.970
.927
.920
.925
.923
.922 .
.924
.921
.925
.926
.920
.924
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03.L-SHA1.F ASSAYS BY HDP1MEI) FiSHiCR RETORT

imp!** fro« the U.S. Geological Survey's Corehole 
78- 2 (Continued)

Depth
FTOTT. !>

80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88.0-89.0
89.0-90.0
90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0
96.0-97.0
97.0-98.0'
98.0-99.0
99.0-100.0

100.0-101.0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0

. 105.0-106.0
106.0-107.0
107.0-108.0
108.0-109.0
109.0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118,0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0

Oil

3.5
3.0

- 3.4
3.9
1.7
1.7
2.2
2.1
3.0
1.8
2.2
3.5
4.35".0

4.1
4.0
3.6
3.2
2.2
1.3
1.3
2.0
2.4
2.9
3.2
3.4
3.2
2.6
2.6
2.0
1.9
2.6

  5.9
8.2

10.2
5.0
3.3
3.1
2.7
2.4
2.6
3.8
3.7

Height

Water

1.7
1.5
3.0
2.9
1.7
1.6
1.9
1.8
1.7
1.5
1.7
2.3
2.5
2.2
2.0
1.8
1.9
2.0
2.1
2.6
2.6
2.5
2.5
2.1
2.1
2.1
2.5
2.4
2.1
1.7
1.6
1.8
1.7
1.9
1.7
1.7
1.9
2.1
2.2
2.6
2.2
1.6
1.8

Yield
perrcnt
Spent
 ha]*

93.5
94.5
92.2
91.9
96.0
96.1
95.4
95.6
94.7
96.1
95.6
93.3
92.0
91.6
92.7
93.1
93.5
93.7
94.9
95.6
95.6
94.8
94.4
94.0
93.5
93.2
93.1
94.0
94.6
95.5
95.8
94.7
91.0
87.5
85.5
92.1
93.8
93.9
94.3
94.3
94.3
93.5
93.3

Ot Pr0<
Gal per ton

£**» + . .
loss

1.3
1.0
1.4
1.3

.6

.6

.5

.5

.6

.6

.5

.9
1.2
1.2
1.2
1.1
1.0
1.1

.8

.5

.5

.7

.7
1.0
1.2
1.3
1.2
1.0

.7

.8

.7
J)

1.4
2.4
2.6
1.2
1.0

.9

.8

.7

.9
1.1

- 1.2

Oil 

9.0
7.8
8.8

10.2
. 4.4a
4.4a
5.6
5.4
7.8
4.6a
5.7
9.1

11.1
13.0
10.7
10.5
9.5
8.5
5.8
3.4a
3.4a
5. la
6.3
7.6
8.4
8.7
8.4
6.8
6.6
5.1
4.9a
6.7

15.5
21.3
26.7
13.0
8.6
7.9
7.0
6.2
6.8

10.0
9.8

Water

4.1
3.6
7.2
7.0
4.1
3.8
4.6
4.3
4.1
3.6
4.1
5.5
6.0
5.3
4.8
4.3
4.6
4.8
5.0
6.2
6.2
6.0
6.0
5.0
5.0
5.0
6.0
5.8
5.0
4.1
3.8
4.3
4.1
4.6
4.1
4.1
4.6
5.0
5.3
6.2
5.3
3.8
4.3

Specific 
gravity
of oil «t

.920

.924

.930

.928

.920

.920

.926

.933

.931

.920

.931

.932

.932
0.928

.925

.920

.916

.914

.916

.920

.920

.920

.928

.921 .

.917

.919

.921

.920

.926

.931

.920

.926

.919

.923

.917

.918

.922

.925

.923

.922

.919

.919

.918
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OIL-SHAM ASSAYS 1Y HDMI J EI» FXStHER RETORT

from the U.S. n.olo*ical *urv«y'« Cor«hol«
78-2 (Coxitinutd)

Depth
1122     12    

123.0-124.0
124.0-125.0
125.0-126.0
126,0-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
148.0-149.0
149.0-150.0
150.0-151.0
151.0-152.0
152.0-153.0
153.0-154.0
154.0-155.0
155.0-156.0
156.0-157.0
157.0-158.0
158.0-159.0
159.0-160.0
160.0-161.0
161.0-162.0
162.0-163.0
163.0-164.0
164.0-165.0
165.0-166.0
166.0-167.0
167.0-168.0
168.0-169.0
169.0-170.0

-        *l«ld o* Product ~ 
     MelgKt Percent _____ Q^J oer ton

Oil

2.5
4.0
3.4
2.9
2.3
2.5

  1.3
2.3

' 4.6
7.6
6.0
4.0
3.7
3.1
2.9
2.5
2.5
2.7
2.4
2.4
3.7
4.6
2.6
1.0

.5

.5

.4
4.5
8.9
3.1
3.3
4.9
3.1
3.3
2.6
2.5

  2.2
2.3
3.1
3.2
2.9
2.8
3.7
4.0
4.6
4.5
4.6

Water

1.8
2.0
2.0
2.5
2.7
2.3
1.7
1.6
1.8
1.7
2.1
1.8
1.9
2.0
2.4
2.4
2.3
2.0
1.6
1.6
2.1
2.2

.1.9
1.6
1.6
1.6
1.5
2.1
2.0
2.3
2.7
2.0
2.0
1.9
1.5
1.3
1.4
1.6
1.6
2.2
2.1
1.8
1.8
1.8
2.6
1.9
1.9

Spent
 hale

                M.

94.5
92.6
92.7
93.6
93.9
94.2
96.4
95.3
92.3
88.5
90.4
93.1
93.3
94.0
93.3
94.3
94.1
94.2
94.9
94.9
92.7
91.4
94.3
96.6
97.1
97.1
97.4
91. $
87.0
93.4
92.8
91.5
93.5
93.5
94.8
95.1
95.2
95.1
94.1
93.4
93.8
94.2
92.9
92.6
91.1
92.0
91.6

Gat +
loss

» "         MB

1.2
1.4
1.9
1.0
1.1
1.0

.6

.8
1.3
2.2  
1.5
1.1
1.1

.9-
1.4

.8
1.1
1.1
1.1
1.1
1.5
1.8
1.2

.8

.8

.8

.7
1.8
2.1
1.2
1.2
1.6
1.4

' 1.3
1.1
1.1
1.2
1.0
1.2
1.2  
1.2
1.2
1.6
1.6-
1.7
1.6
1.9

 »               M

6.6
10.3
8.8
7.4
5.9
6.6
3.5a
6.0

12.1
19.7
15.7
10.2
9.5
7.8
7.4
6.4
6.4
7.0
6.2 .
6.3
9.5

12.0
6.9
2.7a
1.4a
1.3a
l.Oa

11.7
22.8
8.0
8.4

12.6
8.0
8.5
6.8
6.5
5.8
5.9
7.9
8.2
7.5
7.3
9.8

10.3
12.1
11.7
12.1

Hater.

4.3
4.8
4.8
6.0
6.5
5.5
4.1
3.8
4.3
4.1
5.0
4.3
4.6
4.8
5.8
5.8
5.5
4.8
3.8
3.8
5.0
5.3
4.6
3.8
3.8
3.8
3.6
5.0
4.8
5.5
6.5
4.8
4.8
4.6
3.6
3.1
3.4
3.8
3.8
5.3
5.0
4.3
4.3
4.3
6.2
4.6
4.6

gravity
of oil «t
60V6D* y

0.922
.918
.923
.924
.924
.930
.920
.922
.916
.922
.921 '
.929
.934
.941
.939
.939
.936
.935
.935
.928
.920
.921
.914
.920
.920
.920
.920
.923
.936
.933

0.935
.936
.932
.932
.928
.927
.927
.927
.929
.928
.924
.916
.914
.916
.915
.921
.918
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01t»SMA1.F. ASSAYS »Y tCPIHE!) FlStHEK RtTORT

implc* from th« U.S. fl*ological turv.y'a Corchol*
. 78-2 (Continued)

Yield of product

Depth
Fron- To

170.0-171.0
  171.0-172.0

172.0-173.0
173.0-174.0
174.0-175.0
175.0-176.0
176.0-177.0
177.0-178.0
178.0-179.0
179.0-180.0
180.0-181.0
181.0-182.0
182.0-183.0
183.0-184.0
184.0-185.0
185.0-186.0
186.0-187.0
187.0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195.0
195.0-196.0
196.0-197.0
197.0-198.0
198.0-199.0
199.0-200.0
200.0-201.0
201.0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206.0
206.0-207.0
207.0-208.0
208.0-209.0
209.0-210.0
210.0-211.0
211.0-212.0
212.0-213.0

- -

Oil

9.0
4.9
3.5
3.2
3.2
3.0
2.7
2.3
2.1
2.0
4.1
3.0
4.9
4.8
4.4
3.6
3.3
3.4
4.1
4.9
3.2
7.0
6.3
3.5
3.5
2.8
1.2
1.1

.7

.4

.4

.5

.8
1.6
7.5
7.3
3.0
1.1
3.9
3.9
3.5
3.5
3.0

We ISM

Wntcr

2.2
2.2
1.2
1.2
1.2

,1.5
1.9
1.4
1.5
1.4
1.4
1.7
2.1
1.9
2.0
2.1
2.2
2.2
1.7  
1.3
1.5
1.8
1.5
1.0'1.0

1.0
.8

1.0
.9
.8
.9

1.0
1.1
1.4
1.8
2.2
2.4
1.7
2.1 '
2.3
2.3
2.0
1.7

percent
Spent 
 haJ*

86.3
90.8
94.1
94.5
94.5
94.2
94.0
95.4
95.6
95.8
93.1
94.1
91.4
91.8
92.3
93.3
93.6
93.4
93.1
.92.4
94.4
89.6

*90.7
94.4
94.3
95.1
97.1
97.0
97.6
98.2
97.7
97.5
97.3
96.1
88.7
88.4
93.4
96.4
92.8
92.4
93.0
93.3
94.2

2.5
2.1
1.2
1.1
1.1
1.3
1.4

.9

.8

.8
1.4
1.2
1.6
1.5
1.3
1.0

.9
1.0
1.1
1.4

.9
1.6
1.5
1.1
1.2
1.1

.9

.9

.8

.6
1.0
1.0

.8

.9
2.0
2.1
1.2

.8 .
1.2
1.4
1.2
1.2
1.1

on-'

23.4
12.6 .
9.0
8.4
3.3
7.6
7.0
5.9
5.4
5.2a

10.7
7.7

12.8
12.4
11.3
9.1
8.4
8.8

10.5
12.9
. 8.3
18.2
16.3
9.0
9.2
7.5
3. la
2.8a
1.9a
l.la

' l.la
1.3a
2.2a
4.2a

19.3
18.7
7.8
2.7a

10.0
10.1
8.9
9.2
7.7

Water

5.3
5.3
2.9
2.9
2.9
3.6
4.6
3.4
3.6
3.4
3.4
4.1
5.0
4.6
4.8
5.0
5.3
5.3
4.1
3.1
3.6
4.3
3.6
2.4
2.4
2.4
1.9
2.4
2.2
1.9
2.2
2.4
2.6
3.4
4.3
5.3
5.8
4.1
5.0
5.5
5.5
4.8
4.1

Specii
pravit 
of oil
60* /fr

.921

.929

.932

.927

.931

.937

.937

.931

.926
4 Q90

.927

.922

.923
.929
.931
.936
.934
.933
.923

  .918
.918
.920
.919
.917
.917
.914
.920
.920
.^20
.920
.920
.920
. 920
.920
,927
.930
.931
. 9?0
*.926
.929
'.931
.926
.927

31



01L-SHA1.F. ASSAYS IT »I>11IEI) FISCHCR ttTORT

ft fro* th« U.S. G»olft*ie»1 turvty'c Corvhol*
7S-2

Titld of product & .,«*..
Ucittnt percent

Depth

213.0-214.0
214.0-215.0
215.0-216.0
216.0-217.0
217.0-218.0
218.0-219.0
219.0-220.0
220.0-221.0
221.0-222.0
222.0-223.0
223.0-224.0
224.0-225.0

.225.0-226.0
226.0-227.0
227.0-228.0
228.0-229.0
229.0-230.0
230.0-231.0
231.0-232.0
232.0-233.0
233.0-234.0
2314.0-235.0
235.0-236.0
236.0-237.0
237-0-238.0
238.0-239.0
239.0-240.0
240.0-241.0
241.0-242.0
242.0-243.0
243.0-244.0
244.0-245.0
245.0-246.0
246.0-247.0
247.0-248.0
248.0-249.0
249.0-250.0
250.0-251.0
251.0-252.0
252.0-253.0
253.0-254.0
254.0-255.0
255.0-256.0
256.0-257.0
257.0-258.0
258.0-259.0
259.0-260.0

Oil

3.7
3.5
2.9
2.6
3.0
3.2

  6.3
5.4

' 5.9
5.1
5.5
5.3
4.1
3.6
3.5
3.4
3.0
2.5
2.6
2.7
2.5
2.9
3.4
2.5
3.7
2.4
4.2
2.6
3.1
4.1
3.6
4.2
4.1
3.5
3.1
4.6
3.2
3.8
3.3
3.4
2.7
4.1
3.6
3.9
3.5
3.7
4.4

Unter

1.7
1.5
1.2
1.1
2.1
2.0
2.2
2.9
2.0
2.2
2.1
1.6
1.5
1.6
1.5
1.1
1.2
2.0

.9

.8

.8

.9
.1.4
1.3
1.3
2.5
3.8
4.5
2.0
1.8
1.9
1.8
1.9
1.7
1.5
1.2  
1.3
1.9
1.0

.9

.9
1.2
1.3
1.5
1.7
1.3
2.5

Spent

93.3
93.7
95.0
94.9
94.0
93.9
90.1
90.4
90. 8
91.5
91.1
91.8
93.0
93.8
94.0
94.7
95.1
94.8
95.8
95.8
95.8
95.3
94.4
95.5
94.0
94.1
91.2
92.4
94.0
92.9
93.5
92.9
93.0
94.2
94.4
92.9-
94.6
93.3
,94.8
94.7
95.5
93.6
94.3
93.6
94.0
93.9
92.1

£** 4 
lost

1.3
1.3

9
' 1.4

.9

.9
1.4
1.3
1.3
1.2 .
1.3
1.3
1.4
1.0.
1.0

.8

.7

.7

.7

.7

.9

.9

.8

.7
1.0
1.0
.8
.5
.9

1.2
1.0
1.1
1.0

.6
1.0
1.3

.9
1.0

.9
1.0

.9
1.1
.8

1.0
.8

1.1
1.0

G*J »er ton

OH-*'

9.6
9.0
7.4
6.6
7.6
8.3

16.2
13.9
15.1
13.1
14.0
13.6
10.6
9.1
9.0
8.7
7.6
6.4
6.6 .
6.9
6.5
7.6
8.7
6.5
9.6
6.2

10.7
6.5
7.9

10.6
9.1

10.6
10.4
9.0
8,0

11.9
8.3
.9.8
8.4
8.9
7.0

10.6
9.2
9.9
9.0
9.4

11.4

Water

4.1
3.6
2.9
2.6
5.0
4.8
5.3

. 7.0
4.8
5.3
5.0
3.8
3.6
3.8
3.6
2.6
2.9
4.8
2.2
1.9
1.9
2.2
3.4
3.1
3.1
6.0
9.1

10.8
4.8
4.3
4.6
4.3
4.6

  4.1
3.6
2.9
3.1
4.6
2.4
2.2
2.2
2.9
3.1
3.6
4.1
3.1
6.0

gravity
of oil »t

0.928
.925
.923
.925
.932
.930
.935
.937
.932
.936
.938
.933
.934
.940
.938
.935
.936
.940
.927
.925
.927
.927
.931
.926
.923
.930
.942
.948
.937
.935

0.939
.943
.941
.936
.937
.933

  .928.
.936
.933
.927
.928
.931
.934
.935
.933
.9.30
.933
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implc* fro* th« U.S. fooloftical fturvty'a Cor  hole

78- 2

     Yltid of product. £»..,.« «^""
Veignt percent

Depth

260.0-261.0
261.0-262.0
262.0-263.0
263.0-264.0
264.0-265.0
265.0-266.0
266.0-267.0
267.0-268.0
268.0-269.0
269.0-270.0
270.0-271.0
271.0-272.0
272.0-273.0
273.0-274.0
274.0-275.0
275.0-276.0
276.0-277.0
277.0-278.0
278.0-279.0
279.0-280.0
280.0-281.0
281.0-282.0
282.0-283.0
283.0-284.0
284.0-2S5.0
285.0-286.0
286.0-287.0
287.0-288.0
288.0-289.0
289.0-290.0
290.0-291.0
291.0-292.0
292.0-293.0
293.0-294.0
294.0-295.0
295.0-296.0
296.0-297.0
297.0-298.0
298.0-299.0
299.0-300.0
300. 0-301.0
301.0-302.0
302.0-303.0

013

3.7
3.4
3.1
4.3
3.9
3.5
3.0
1.8

.9

.6

.9
1.1
1,2
2.3
3.5
6.1
5.3
3.5
3.4
3.5
3.3
2.2
4.0
1.7
2.5
4.5
4.2
3.4
1.6

.8

.9

.3
2.2

.2
1.6
2.3
2.8
5.4
1.7
3.6
5.1
4.8
3.4

UAter

1.8
1,2
1.2
1.1
1.1
1.2
1.6

.8

.9 '

.9
1.2
1.3
1.3
1.9
1.6
1.8
3.6
1.2
1.6 '
1.6
1.8
1.8
1.7
2.7
1.9
1.9
2.0
2.8
3.8
4.3
4.3
4.4
3.3
3.7
3.1
3.1
2.3
1.5
3.0
1.2
1.4
1.5
1.8

Spent
 Hal*

93.5
94.2
94.7
93.0
93.9
94.3
94.6
96.7
97.7
98.0
97.4
97.0
96.9
95.0
93.9
90.4
91.6
94.2
93.8
93.7
93.7

.95.9
93.2
94.8
94.3
92.3
92.5
92.7
93.8
94.2
93.9
94.6
93.5
95.7
94.6
93.7
93.8
92.0
94.8
94.2
92.3
92.6
93.9

loss

1.0
1.2
1.0
1.6
1.1
1.0

.8

.7 -

.5

.5

.5

.6

.6
0.8
1.0
1.7
1.5
1.1
1.2
1.2
1.2

.9.
1.1

.8
1.3
1.3
1.3
1.1

.8

.7

.9

.7
1.0
.4
.7
.9

1.1
1.1  

.5
1.0
1.2
1.1

.9

G«J «

Oill/

9.5
8.6
8.1

11.2
10.0
9.0
7.7
4.7a
2.3a
1.6a
2.3a
2.9a
3. la
5.9
9.1

15.8
13.8
9.1
8.9
9.2
8.6
5.7

10.3
4.4a
6.6

11.7
10.9
8.9
4. la
2. la
2.3a

.9a
5.7

.5a
4.2a
5.7
7.2

13.8
4.4a
9.1

13.1
12.3
8.7

er tern

Water

4.3
2.9
2.9
2.6
2.6
2.9
3.8
1.9
2.2
2.2
2.9
3.1
3.1
4.6
3.8
4.3
3.8
2.9
3.8
3.8
4.3
4.3
4.1
6.5
4.6
4.6
4.8
6.7
9.1

10.3
10.3
10.5

7.9
8.9
7.4
7.4
5.5
3.6
7.2
2.9
3.4
3.6
4.3

  *   -  ^  »    »

gravity 
of oil »t
60* /fn* p

.934

.932
,92S
.929
.930
.931
.931
.970
.920
.920  
;92o
.920
.9?0

0.923
.928
.924
.924
.925
.929

' .926-
.925
.926
.925
.920
.921
.919
.923
.925
.<520
. 920
.92C
. 92H
.933
.Q?n
.320
.941
.943
.938
.9^0
.932
.928
.926
.935
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Staples from the U.S. Geological Survey'* Corehol*
73-2 (Continued)

. Heigm
Depth

f TO*T! To

303. 
304.
305.
306.

0-304 
0-305
0-306
0-306

.0 

.0

.0

.6

Oil

3. 
2.
2.
3.

0 
7
7
9

Hater

1.5 
1.2
1.2
1.1

Tie)
perrc

d o
r.t

{ PTOCUCl SDetifi. '"

Cft 3 per ton
Spent Cat 4 , ,
ahaJ

94. 
95.
95.
94.

e

8 
5
5
2

loss

0.7 
.6
.6
.8

013^'

7.6 
7.0
7.0

10.1

Hater.

3.6 
2.9
2.9
2.6

travtty
of oil at

0.934 
.932
.927
.929

- I/ "a" Indicates specific gravity estimated as 0.92.
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23V loew
39'523(r

Figure 4.--Map showing location of core holes 78-3 and 78-3A. Base from No 

Name Ridge Quadrangle (1952). Scale 1:24,000.
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U.S. Geological Survey 

Core hole 78-3

Depth below Oil yield 
Surface 
(feet) Gallons per ton
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT Fff"niOI>

Samples from the U.S. Geological Survey'* Coroholt? 78-3 drilled in 
sec. 14, T. 2 S., R 95 W, Rio Blanco County, Colorado

Yield of product

Dept 

FTOTT

43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0'
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64,0
65.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0

y,

To

44.0
45,0
46.0
47.0
43. 0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0
62.0
63.0
64.0
65.0
66.0
67.0
58.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0

Weight ptrct-JM

Oil

7.1
5.6
3.4
3.2
3.2
1.9
2.3
3.3
3.0
1.9
1.4

.2

.3

.5

.5
1.8
1.4
2.1
1.4
1.5
2.1
1.3
1.3
1.6
1.3
2.1
1.4
1.2

.7

.4
0.4
1.2
1.8
1.3
3.3
2.7
3.3
2.2
1.5
1.5
1.2
1.5
1.2
1.2
1.5
1.8
1.8

Wnt*r

3.0
3.1
3.1
2.6
2.2
2.0
1.8
1.7
2.3
1.9
1.8
1.6
1.4
1.6
1.6
2.6
2.3
2.3
1.9
2.3
3.0
4.6
1.3
1.7
1.9
1.9
1.3
1.4
1.2
1.3
1.3
1.6
1.9
2.0
2.2
2.0
2.2
1.8
1.7
1.7
2.1
2.0
2.4
1.9
2.0
2.1
2.1

Spent 
shale

88.0
89.8
92.3
93.2
93.4
95.3
9.5.1
93.6
93.6
95.2
96.0
97.7
97.7
97.4
96.7
94.8
95.6
93.8
96.0
95.5
94.1
92.5
96.1
96.0
96.1
95.2
96.3
96.8
97.6
97.9
97.8
96.5
95.2
96.0
93.4
93.6
93.4
94.8
95.9
96.5
96.2
96.1
96.0
96.1
96.1
95.7
95.7

Gas +
loss

1.9
1.5
1.2
1.0
1.2

.8

.S
1.4
1.1
1.0

.8

.5

.6

.5
1.2

.8

.7
1.8

.7

.7

.8
1.1

.8

.7

.7

.8
1.0

.6

.5

.4
0.5

.7
1.1

.7
1.1
1.7
1.1
1.2

.9

.3

.5

.4

.4

.8

.4

.4

.4

Gal per ton

Dili7

18.9
14.8
3.8
8.4
8.4
4.8a
5.9
8.6
7.8
5.0a
3.7a
.5a
.8a

1.2a
1.3a
4.8a
3.7a
5.6
3.6s
4.0a
5.5
4.8a
3.4a
4. la
3.3a
5.4
3.7a
3.0a
l,7e
l.Oa
l.la
3.2a
4.8a
3.4a '
8.5
7.0
8.8
5.9
3.9a
3.9a
3. la
3.9a
3.2a
3. la
3.9a
4.6a
4.8a

Water
7.2
7.4
7.4
6.2
5.3
4.8
4.3
4.1
5.5
4.6
4.3
3.8
3.4
3.8
3.8
6.2
5.5
5.5
4.6
5.5
7.2

li.O
4.3
4.1
4.6
4.6
3.1
3.4
2.S
3.1
3.1
3.8
4.6
4.8
5.3
4.8
5.3
4.3
4.1
4.1
5.0
4.8
5.8
4.6
4.8
5.0
5.0

Spvci fie 
praviiy 
of oil at

0.897
.908
.916
.911
.914

.916

.914

.913

.916

.919

.912

0.920
.920
.908
.904

42



07L-SHAI.F ASSAYS BY MOPIIIED FISHIER RETORT METHOD

Samples from the U.S. Geological Survey's Corehole
78-3 (Continued)

Yield of product

Depth
From To

90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0
96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.0
100.0-101.0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0
105.0-106.0
106.0-107.0
107.0-108.0
108.0-109.0
109.0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118.0-119.0
119.0-120.0
120,0-121.0
121.0-122.0
122.0-123.0
123.0-124.0
124.0-125.0
125.0-126.0
126.0-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0.

Oil

3.0
1.8
3.2
5.6
3.9
3.6

10.4
7.1
3.5
5.8
4.0
3.1
6.1
6.7
3,6
2.7
2.8
2.7
.8

1.8
1.8
2.3
3.5
3.6
2.1
1.8
1.9
1.2
.8

1.7
1.9
2.2
1.6
2.9
4.9
4.2
3.9
4.0
3.3
5.3
1.7
2.5
2.0

Weight

Water

2.2
1.8
2.4
2.6
2.0
2.0
2.4
2.5
2.2
1.9
2.1
1.2
1.8
2.8
2.5
2.2
1.9
2.1
1.9
2.2
1.7
2.2
2.3
2.4
1.5
1.9
2.1
1.7
1.7
1.4
2.3
2.1
2.1
1.8
2.0
2.0
1.8
1.3
1.3
1.7
1.5
1.5
1.5

percent
Spent 
shale

93.7
95.2
93.3
90.4
92.9
93.3
84.9
88.7
92.8
90.8
92.7
94.1
90.6
88. 8
92.8
94.0
94.3
94.1
96.7
95.2
95.2
94.7
93.2
92.9
95.8
95.6
94.9
96.1
96.7
95.1
94.8
94.5
94.9
94.0
91.9
92.5
93.2
93.6
94.3
91.4
95.8
95.0
95.5

Gal per ton
Gas + 
loss

1.1
1.2
1.1
1.4
1.2
1.1
2.3
1.7
1.5
1.5
1.2
1.6
1.5
1.7
1.1
1.1
1.0
1.1
.6
.8

1.3
.8

1.0
1.1
.6
.7

1.1
1.0
.8

1.8
1.0
1.2
1.4
1.3
1.2
1.3
1.1
1.1
1.1
1.6
1.0
1.0
1.0

Dili'

7,9
4.8a
8.4

14.4
10.3
9.4

27.4
18.8
9.2
15.3
10.5
8.2

15.9
17.8
9.4
7.3
7.3
7.1
2.2a
4.7a
4.7a
6.0
9.1
9.4
5.4
4.8a
4.9a
3. la
2.2a
4.5a
4.9a
5.8
4.2n
7.6

13.1
11.1
10.5
10.9
8.7

14.2
4.4a
6.6
5.2

Water

5.3
4.3
5.8
6.2
4.8
4.8
5.8
6.0
5.3
4.6
5.0
2.9
4.3
6.7
6.0
5.3
4.6
5.0
4.6
5,3
4.1
5.3
5.5
5.8
3.6
4.6
5.0
4.1
4.1
3.4
5.5
5.0
5.0
4.3
4.8
4.8
4.3
3.1
3.1
4.1
3.6
3.6
3.6

Specific 
gravity 
of oil at 
60°/60 e F

.909

.913

.926

.919

.915

.910

.904

.920

.915

.917

.917

.914
0.902
.908
.898
.911
.908

.912

.915

.927

.918

.912

.906

.902

.905

.898

.832

.906

.902

.911

.918
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OJL-SHAI.F ASSAYS BY KOMriEI) FISCHER RETORT

Samples from the U.S. Geological Survey f « Corehole 

78-3 (Continued)

Yield of proauct

Death

133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
148.0-149.0
149.0-150.0
150.0-151.0
151.0-152.0
152.0-153.0
153.0-154.0
154.0-155.0
155.0-156.0
156.0-157.0
157.0-158.0
158.0-159.0
159.0-160.0
160.0-161.0
161.0-162.0
162.0-163.0
163.0-164.0
164.0-165.0
165.0-166.0
166.0-167.0
167.0-168.0
168.0-169.0
169.0-170.0
170.0-171.0
171.0-172.0
172.0-173.0
173.0-174.0
174.0-175.0
175.0-176.0
176.0-177.0
177.0-178.0
178.0-179.0
179.0-180.0 .
ISO. 0-181.0
181.0-132.0

Oil

2.0
2.1
2.7
2.6
1.6
1.1

.6

.8

.5

.3

.8

.1

.2

.4

.4

.3

.2

.2

.3

.2

.3

.2

.1

.3

.8

.9
1.3
2.1
2.4
3.5
1.1

.8
1.0

.7
1.6
3.2
1.6
2.4
1.6
1.3
1.5
1.4
2.8
2.6
1.6

.6
1.2
1.2
1.3

Weight

Water

1.5
1.5
1.5
1.5
1.1
1.2

.9
1.0
1.2
1.5
1.0
1.4
1.0
1.2
1.2
1.1
1.5
1.6
1.5
1.4
1.4
1.5
1.5
1.6
1.8
1.7
1.8
1.9
2.4
2.1
1.6
2.1
2.2
1.6
1.8
1.8
1.0
1.7
2.0
1.9
2.2
2.0
2.1
1.6
1.3
1.3
1.2
1.2
1.6

percent
Spent
shale       »

95.7
95.4
94.8
94.8
96.4
97.0
97.4
97.4
97.7
97.8
97.7
98.0
97.9
97.8
97.8
97.4
97.9
97.7
97.8
97.9
97.8
97.7
97.9
97.5
96.4
96.7
96.1
95.0
94.1
93.1
96.3
96.1
96.1
96.3
95.8
93.9
96.4
94.2
95.5
95.8
95.5
95.7
93.9
95.0
96.3
97.5
96.9
96.8
96.3

Gas. +
loss     .

0.8
1.0
1.0
1.1

.9

.7
1.1
.8
.6
.4
.5
.5
.9
.6
.6

1.2
.4
.5
.4
.5
.5
.6
.5
.6

1.0
.7
.8

1.0
1.1
1.3
1.0
1.0

.7
1.4

.8
1.1
1.0
1.7

.9
1.0

.8

.9
1.2

.8

.3

.6

.7

.8

.9

Gbl per ton

 «      
5.3
5.4
7.0
6.7
4.3a
2.8a
1.5a
2. la
1.4a
.7a

2. la
.4a
.5a

l.la
l.la

.7a

.5a

.5a

.7a
,5a
. 8a
.6a
.3a
.9a

2.0a
2.5a
3.3a
5.5
6.4
9.4
2.9a
2.2a
2.6a
1.9a
4. la
8.4
4. la
6.3
4.2a
3.4a
3.9a
3,6a
7.3
6.8
4. la
1.5a
3. la
3.3a
3.4a

p 
Water

3.6
3.6
3.6
3.6
2.6
2.9
2.2
2.4
2.9
3.6
2.4
3.4
2.4
2.9
2.9
2.6
3.6
3.8
3.6
3.4
3.4
3.6
3.6
3.8
4.3
4.1
4.3
4.6
5.8
5.0
3.8
5.0
5.3
3.8
4.3
4.3
2.4
4.1
4.8
4.6
5.3
4.8
5.0
3.8
3.1
3.1
2.9
2.9  
3.6

Specific 
gravity
of oil at 
60V60* r

0.921
.922
.920
.916

.905

.911

.901

0.917

.920

.913

.918
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OXL-5HAI.F. ASSAYS BY MODIFIED FISCHER RETORT METHOD

Samples from the U.S. Geological Survey 1 a Carehole 
78-3 (Continued)

Yield of product

Depth
From To

132.0-183.0
183.0-184.0
184.0-185.0
185.0-1S6.0
186.0-187.0
187.0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0  
193.0-194.0 
194.0-195.0 
195.0-196.0 
196.0-197.0 
197.0-198.0 
198.0-199.0 
199.0-200.0
200.0-201.0 
201.0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206.0
206.0-207.0
207.0-208.0
208.0-209.0
209.0-210.0
210.0-211.0
211.0-212.0
212.0-213.0 .
213.0-214.0
214.0-215.0
215.0-216.0
216.0-217.0
217.0-218.0
218.0-219.0
219.0-220.0
220.0-221.0 .
221.0-222.0
222.0-223.0

Oil

2.1
1.5

.1

.6
1.6
1.7
1.3

.4

.8

.4
1.3
0.4 

.4 

.7 

.5 
1.1 

.9 

.8

.9 
1.1
1,0

.3
1.0
1.2
1.9
1.2

.6

.4

.1

.2

.2

.1

.0

.2

.1

.2

.1

.2

.0

.1

.1

Weight

Water

1.5
1.4
4.0
4.1
2.5
1.5
1.4
1.5
1.7
1.8
1.5
1.2 
1.6 
1.5 
1.0 
1.4 
1.5 
1.5
1.3 
1.7
1.7
1.6
1.9
1.8
2.5
3.0
3.0
2.8
2.7
2.8
2.7
2.3
1.2
2.7
1.7
1.5
1.1
1.9
1.5
1.9
1.8

percent
Spent 
shale

95.6
96.4
95.5
94.9
94.5
96.0
96.7
97.4
97.0
97.2
96.6
97.7 
97.6 
97.2 
97.3 
97.0 
97.1 
97.1
97.4 
96.5
96.9
97.6
96.7
96.1
94.5
95.1
95.6
96.3
96.6
96.3
96.7
97.2
97.8
96.7
97.8
97.6
98.0
97.3
98.0
97.6
97.8

Specific
Gal per ton gravity

Gat. + 
loss

.8

.7

.4

.4
1.4

.8

.6

.7

.5

.6

.6
0.7 

.4 

.6 
1.2 

.5 

.5 

.6

.4 

.7

.4

.5

.4

.9
1.1

.7

.8

.5

.6

.7

.4

.4
1.0

.4

.4

.7

.8

.6

.5

.4

.3

Dili'

5.4
4.0a

.3a
1.6a
4. la
4.5a
3.5a
l.la
2.2a
1.2a
3.3a
l.Oa 
l.la 
1.8a 
1.4a 
2.9a 
2.3a 
2. la
2.3a 
2.9a
2.6a

.8a
2.5a
3. la
4.9a
3. la
1.5a
l.la

.4a

.5a

.4a

.4a
Trace

,5a
.2a
.5a
.4a
.6a

Trace
**. 3a
«\.3a

of oil at 
Water 60"/60* F

3.6 .910
3.4
9.6
9.3
6.0
3.6
3.4
3.6
4.1
4.3
3.6
2.9 
3.8 
3.6 
2.4 
3.4 
3.6 
3.6
3.1 
4.1
4.1
0 O
J. 0

4.6 
At. 3
6.0
7.2
7.2
6.7
6.5
6.7
6.5
5.5
3.0
6.5
4.1
3 £

  O

2.6
4.6
3.6
4.6
4 A.3

45



OlL-SHAl.R ASSAYS BY MODIFIED FISCHER RETORT MITUOI)

from the U.S. Geological Survey** Corehole
78-3 (Continued)

Yield of product

Depth
From To

223.0-224.0
224.0-225.0
225.0-226.0
226.0-227.0
227.0-228.0
228.0-229.0
229.0-230.0
230.0-231.0
231.0-232.0
232.0-233.0
233.0-234.0
234.0-235.0
235.0-236.0
236.0-237.0
237.0-238.0
238.0-239.0
239.0-240.0
240.0-241.0
241.0-242.0
242.0-243.0
243.0-244.0
244.0-245.0
245.0-246.0
246.0-247.0
247.0-248.0
248.0-249.0
249.0-250.0
250.0-251.0
251.0-252.0
252.0-253.0
253.0-254.0
254.0-255.0
255.0-256.0 
256.0-257.0 
257.0-258.0 
258.0-259.0
259.0-260.0
260.0-261.0
261.0-262.0
262.0-263.0 
263.0-264.0 
264.0-265.0
265.0-266.0
266.0-267.0
267.0-268.0
268.0-269.0
269.0-270.0

Oil

0.2
.3
.2
.1
.2
.3
.5
.6
.9
.5
.4
.1
.3
.2
.3
.3
.4
.4
.3
.3
.4
.2
.2
.2
.4
.4
.5
.5
.6
.4

0.7
.7

1.2 
2.5 
3.4 
2.9
1.9
1.5
1.2
1.5 
4.9 
4.3
3.0
1.8
1.4
1.8
1.5

Weight

Water

1.6
1.4
1.0
1.0
,8

1.3
1.8
1.0
1.0

.9

.9

.5

.9

.9
1.0

.9
1.0
1.1

.9
1.2
1.2

.9
1.3
1.3
1.3
1.4
1.3
1.5
1.3
1.2
1.1
1.3
1.4 
1.6 
2.5 
2.1
2.2
1.6
1.4
1.1 
1.9 
1.5
1.5
1.5
1.3
1.2
2.0

percent
Spent 
shale

97.8
97.8
98.2
98.4
98.5
97.9
96.9
97.9
97.6
98.0
98.2
98.6
98.3
98.3
98.3
98.3
98.3
98.0
98.0
98.1
98.0
97.8
98.1
98.1
97.9
97.7
97.8
97.6
97.7
98.0
97.3
97.2
96.6 
94.8 
93.0 
93.8
94.6
96.0
96.7
95.7 
91.7 
92.9
94.1
95.4
96.5
95.9
95.7

_____ Specific
Gal per ton cravirv

Gas + 
loss

0.4
.5
.6
.5
.5
.5
.8
.5
.5
.6
.5
.8
.5
.6
.4
.5
.3
.5
.8
.4
.4

1.1
.4
.4
.4
.5
.4
.4
.4
.4

0.9
.8
.8

1.1 
1.1 
1.2
1.3

.9

.7
1.7 
1.5 
1.3
1.4
1.3

.8
1.1

.8

nni/

0.6a
.8a
.5a
,3a
.5a
.7a

1.4a
1.5a
2.2a
1.4a
l.la

.2a

.9a

.6a

.8a

.9a
l.Oa
l.la

.8a

.7a
l.la

.5a

.4a

.5a
l.Oa
l.la
1.2a
1.4a
1.5a
l.Oa
1.9a
1.9a
3. la 
6.4 
8.9 
7.5
4.9a
3.9a
3.2a
4.0a 

13.0 
11.3
8.1
4.6a
3.6a
4.7a
3.9a

of oil at 
Water- 60"/60* F

3.8
3 *.4 
21. 4
2.4
1.9
3.1
4 *\.3

2 1 .4
2 1 .4
2.2
2.2
1.2
2.2
2.2

2 1 .4
2.2
7 1 - . 4
2.6
2.2
2.9
2.9
2.2
3.1
3.1
3.1
3.4
3.1
3.6
3.1
2.9
2 £L 

. 0

3.1
3 1 .4
3.8 0.917 
6.0 .923 
5.0 .913
5.3
3.8 
31.4
2 C. 

. O

4.6 .908 
3.6 .905
3.6 .905

3 c . o
3.1
2.9
4.8
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OIL-SHAM ASSAYS BY MODIFIED FISOIER RETORT

 rapUs fro* th« U.S. Geological Survey»« Cor«hol*
73-3 (Continued)

, Yield of product "        '

Depth
From To

270.0-271.0
271.0-272.0
272.0-273.0
273.0-274.0
274.0-275.0
275.0-276.0
276.0-277.0
277.0-270.0
278.0-279.0
279.0-280.0
280.0-281.0
281.0-282.0
282.0-283.0
283.0-284.0
284.0-285.0
285.0-286.0
286.0-287.0
287.0-288.0
288.0-289.0
289.0-290.0
290.0-291.0
291.0-292.0
292.0-293.0
293.0-294.0
294.0-295.0
 295.0-296.0
296.0-297.0
297.0-298.0
298.0-299.0
299.0-300.0
300.0-301.0
301.0-302.0
302.0-303.0

Oil

2.3
1.1
.8
.8
.6
.2
.3
.3
.3
.2
.2
.2
.1

0.4
.5
.4
.1
.5
.3
.3
.4
.8
.5
.8

1.5
1.4
1.7
1.4
.8

1.0
.8

1.5
1.7

Weight

Wnter

2.1
1.3
1.0
1.0
1.0
1.1
2.2
1.1
1.1
1.3
1.3
1.2
.9

1.3
1.2
1.2
1.4
1.4
1.5
1.0
1.4
1.3
1.0
1.2
1.5
1.5
1.3
1.4
1.4
1.4
1.2
1.4
1.5

percent
Spent
 hale        

94.6
96.8
97.8
97.4
98.0
98.3
97.1
98,1
98.2
98.1
98.0
98.2
98.3
97.8
97.5
97.8
97.9
97.4
97.6
97.8
97.7
97.2
97.6
97.4
96.1
96.3
96.2
96.3
97.2
96.9
97.3
95.9
96.0

Gas +
loss        » 

1.0
.8
.4
.8
.4
.4
.4
.5
.4
.4
.5
.4
.7

0.5
.8
.6
.6
.7
.6
.9
.5
.7
.9
.6
.9
.8
.8
.9
.6
.7
.7

1.2
.8

Gal per ton

Dili/
                  « .

6.0
3.0a
2.0a
2.2a
1.6a
,5a
.7a
. 8a
.9a
.6a
.5a
.4a
.3a

l.Oa
1.4a
l.la
.3a

1.3a
.7a
,8a

l.Oa
2. la
1.4a
2.0a
4.0a
3.8a
4.4a
3.8a
2.0a
2.5a
2.0a
3.9a
4.6a

Water

5.0
3.1
2.4
2.4
2.4
2.6
5.3
2.6
2.6
3.1
3.1
2.9
2.2
3.1
2.9
2.9
3.4
3.4
3.6
2.4
3.4
3.1
2.4
2.9
3.6
3.6
3.1
3.4
3.4
3.4
2.9
3.4
3.6

Specific^ 
gravity 
of oil at 
60V60* F

MMM^MHMiMMMM

.908

y "a" indicates specific gravity estimated as 0.92,
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U.S. Geological Survey 

Core hole 78-3A

Depth below 
Surface 
(feet)

o.

Oil yield

Gallons per ton 
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OIL-SHALE ASSAYS BY MODIFIED FISCHER RETORT KTIIOJi

Sample* from the U.S. Ccologictl Survey 1 !* Corchol* 7S-3Adri)1ed in
sec. 26, T.-.2 S., R. 95 W.. Rio Blanco County, Colorado

Yield of product
Depth

6.0-7.0
7.0-8.0
8.0-9.0

 9.0-30.0
10. 0-11. 0
11.0-12.0
12.0-13.0
13.0-14.0
14.0-15.0
IS. 0-16.0
16.0-17.0
17.0-18.0
18.0-19.0
19.0-20.0
20.0-21.0
21.0-22.0
22.0-23.0
23.0-24.0
24.0-25.0
25.0-26.0
26.0-27.0
27.0-28.0
28.0-29.0
29.0-30.0
30.0-31.0
31.0-32.0
32.0-33.0
33.0-34.0
34.0-35.0
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0

. 48.0-49.0
49.0-50.0

Oil

2.7
4.0
3.3
4.1
4.7
4.2
2.9
5.1
3.8
3.0
2.6
2.7
3.6
3.1
2.8
3.0
3.3
3.4
2.9

  1.8
3.0
3.5
3.5
3.6
4.1
3.2
4.2
3.5
3.0
2.6
2.7
3.6
3.8
3.1
3.5
3.4

. 3.7
3.5
2.9
2.6
2.8
3.7
2.2
4.0

V»e i v,h i

Water

2.0
2.0
2.0
1.8
1.5
1.2
2.2
1.7
1.3
1.1
.8
.9

2.1
1.8
1.4
1.6
1.5
1.4
1.8
1.4
1.2
1.3
1.6
1.6
1.5
1.2
1.3
1.8
1.2
1.1
1.1
1.5
1.6
1.5
1.4
1.4
1.2
1.5
1.5
1.4
1.9
1.6
1.4
1.7

perct.ni
Spent 
shale

93.8
92.9
93.5
93.0
92.4
93.4
93.6
91.8
93.5
95.2
96.1
95.9
93.2
94.2
95.2
94.8
94.2
94.3
94.5
96.1
94.9
94.3
93.9
93.8
93.3
94.6
93.4
93.5
95.1
95.5
95.6
93.7
93.5
94.6
94.2
94.2
94.2
94.2
94.9
95.2
94.4
93.7
95.6
92.9

loss

1.5
1.1
1.2
1.1
1.4
1.2
1.3
1.4
1.4

.7

.5

.5
1.1

.9

.6

.6
1.0

.9

.8

.7

.9

.9
1.0
1.0
1.1
1.0
1.1
1.2

.7

.8
0.6
1.2
1.1

.8

.9
1.0

.9

.8

.7

.8

.9
1.0

.8
1.4.

01 1-?

7.0
10.2
8.3

10.3
12.0
10.7
7.6

13.2
9.8
7.7
6.6
6.8
9.1
7.8
7.1
7.5
8.4
8.6
7.3
4.8a
7.6
8.9
8.8
9.2

10.4
8.2

10.6
8.8
7.7
6.7
6.9
9.1
9.6
7.8
8.9
8.7
9.5
9.0
7.4
6.7
7.0
9.5
5.7

10.2

Water

4.8
4.8
4.8
4.3
3.6
2.9
5.3
4.1
3.1
2.6
1.9
2.2
5.0
4.3
3.4
3.8
3.6
3.4
4.3
3.4
2.9
3.1
3.8
3.8
3.6
2.9
3.1
4.3
2.9
2.6
2.6
3.6
3.8
3.6
3.4
3.4
2,9

. 3.6
3.6
3.4
4.6
3.8
3.4
4.1

Spvci fie 
travit y 
of nil «t

0.939
.945
.945
.946
.948
.938
.925
,927
.934
.934
.936 .
.935
.940
.948
.943
.942
.946
.946
.947
.920
.945
.946
.946
.943
.942
.944
.943
.945
.943
.940
.939
.943
.942
.943
.942
.941
.944
.940
.937 '
.940
.939
.942
.941
.939

52



OU-gHAl.F ASSAYS It JBMriEI) FlSCHEK EtTORT ICTMOj)

from the U.S. fitolofical turv«y % a Cor  hoi r 
78-3A< Continued)

Tit)c of procuct

Depth
Fro*' Tr

50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0
65.0-66.0
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.0
76.0-77.0
77.0-78.0
78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.C-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88.0-89.0
89.0-90.0
90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0

Oil

4.9
4.4
2.8
3.6
4.1
3.6
3.6
4.4
5.0
4.5
4.3
4.3
3.4
4.0
3.9
4.2
3.6
4.0
3.0
3.9
3.7
4.1
4.2
4.5
4.6
3.7
3.6
3.8
5.2
3.2
3.5
4.7
4.2
4.4
5.2
5.2
5.4
5.2
5.2
5.5
5.3
2.4
2.5

.9
3.5
3.6

tie 1 fir. t

Vftter

1.6
1.8
1.5
1.8
1.7
1,9
1.8
2.2
1.8
2.2
2.1
2.0
1.5
1.4
1.3
1.5
2.5
2.1
1.6
1.9
2.0
1.8  
2.0
1.9
1.8
2.2
2.0
1.9
1.8
2.0
2.1
1.8
1.8
2.1
2.0
1.9
1,6
1.7
1.5
1.7
1.1
2.0
2.3
1.6

.6

.7

perrcnt
Spent 
 hale

92.2
92.6
94.8
93.5
93.0
93.5
93.6
91.9
91.8
92.0
92.2
92.3
94.2
93.4
93.7
93.2
92.7
92.2
94.4
92.9
93.3
93.0
92.5
92.3
92.3

% 93.0
93.4
93.2
91.3
93.7
93.1
92.2
92.7
92.3
91.6
91.4
91.4
91.7
91.9
91.2
92.3
94.8
94.0
96.9
94,7
94.0

C*3 »er tor
C*te 4 

lOBP

1.3
1.2

.9
1.1
1.2
1.0
1.0
1.5
1.4
1.3
1.4
1.4

.9
1.2
1.1
1.1
1.2
1.7
1,0
1.3
1.0
1.1
1.3
1.3
1.3l.l'

1.0
1.1
1.7
1.1
1.3
1.3
1.3
1.2
1.2
1.5
1.6
1.4
1.4
1.6
1.3  

.8
1.2

.6
1.2
1.7

OiS^

12.4
11.4
7.2
9.3

10.6
9.4
9.4

11.4
13.1
11.7
11.4
11.2
8.9

10.3
10.1
10.9
9.2

10.3
7.7

10.1
9.7

10.5
10.8
11.5
11.8
9.6
9.2
9.9

13.4
8.3
9.2

12.3
10.9
11.5
13.5
13.5
14.1
13.6
13.5
14.4
13.7
6.2
6.6
2.4a
9.0
9.4

i

Water

3.8
4.3
3.6
4.3

. 4.1
4.6
4.3
5.3
4.3
5.3
5.0
4.8
3.6
3.4
3.1
3.6
6.0
5.0
3.8

  4.6
4.8
4.3
4.8
4.6
4.3
5.3
4.8
4.6
4.3
4.8
5.0
4.3
4.3
5.0
4.8
4.6
3.8
4.1
3.6
4.1
2.6
4.8
5.5
3.8
1.4
1.7

Specific

«r»vity
of oil at 
60* /fO* r

.941

.937

.927

.920

.924

.919

.920
' .919

.914

.914

.917

.920

.917

.916

.916

.917

.924

.920

.923

.932

.928

.927
  .927.

.930

.927

.930

.925

.925

.926

.923

.924

.925

.924

.924

.925

.926

.921

.919

.916

.919

.920

.925

.926
.920
.919
.916
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OJL-IHA1.F ASSAYS BY ICPII IEII FlSC-HCR KCTORT

fro* tht U.S. fieoloftieal Survey*  Corehol*

Depth
FTO**- To

96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.0

100.0-101.0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0
1U5. 0-106.0
106.0-107.0
107.0-108.0
103.0-109.0
109.0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118.0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0
123.0-124.0
124.0-125.0
125.0-126.0
126.0-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0

. 138.0-139.0
139.0-140.0

Oil

4.6
3.6
2.8
3.2
3.0
2.5
3.5
4.5
2.0
2.0
1.3
1.0
4.3

11.5
10.2
9.2
5.4
6.9
4.3
8.0
9.7
7.5

13.4
9.6
9.0
8.3
9.9
6.6
5.8
5.5
6.1
8.7
8.3
8.7
6.2
6.0

  4.6
4.2
4.0
4.1
3.5
2.6
3.3
3.8

Weignt

VAter

0.9
1.2

.9
1.1
1.2
1.2

.7

.6

.9

.9
1.1
1.4
1.3
2.1
1.8
1.9
1.8
1.6
1.7
1.6.
1.9
1.5
2.0
1.6
2.0
2.0
2.0
2.0
1.5
1.6
1.9
2.0
2.0
1.8
2.3
2.1
2.2
2.0
2.4
1.8
2.1
2.5
1.6
1.6

Yield
perrcru
Spent 
 hftle

93.1
94.1
95.5
94.5
94.9
95,5
94.8
93.5
96.4
96.5
97.1
96.8
93.2
83.6
85.4
86.7
91.0
89.3
92.7
88.5
86.2
89.3
81.4
£6.2
86.9
87.6
85.9
89.9
90.9
91.7
90.8
86.8
87.5
87.2
90.2
90.1
91.7
92.6
92.4
93.0
92.9
94.0
94.1
93.5

of procuci SDctlilt
G*J per ton

£** 4 
loi*

1.4
1.1

.8
1.2

.9

.8
1.0
1.4

.7

.6

.5

.8
1.2
2.8
2.6
2.2
1.8
2.2
1.3
1.9
2.2
1.7
3.2
2.6
2.1
2.1
2.2
1.5
1.8
1.2
1.2
2.5
2.2

' 2.3
1.3
1.8
1.5
1.2
1.2
1.1
1.5
.9

1.0
1.1.

Dili'

12.1
9.4
7.3
8.4
7.8
6.5
9.3

11.7
5.3
5.2a
3.4a
2.6a

11.3
30.1
26.8
24.0
14.1
18.0
11.2
20.8
25.4
19.7
34.9
25.1
23.6
21.6
25.9
17.3
15.1
14.5
16.0
22.7
21.9
22.8
16.1
15.6
12.2
11.0
10.5
10.7
9.0
6.7
8.6
9.8

Water

2.2
2.9
2.2
2.6
2.9
2.9
1.7
1.4
2.2
2.2
2.6
3.4
3.1
5.0
4.3
4.6
4.3
3.8
4.1
3.8
4.6
3.6
4.8
3.8
4.8
4.8
4.8
4.8
3.6
3.8
4.6
4.8
4.8
4.3
5.5
5.0
5.3
4.8
5.8
4.3
5.0
6.0
3.8
3.8

gravity
of oil at

0.912
.919
.913
.919
.924
.919
,934
.916
.919
.9^.0
.920
. 920
.916
.919
.915
.915
.923
.918
.919
.918
.915
.914
.917
.918
.915
.918
.913
.914
.919
.916
.918
.920
.912
.913
.923
.915
,936
.917
.916
.919
.923
.923
.927
.926
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01L-SHA1.F. ASSAYS BY NDPUIVI) TOCHCR RETORT

iron th« «.». fi»olo*iea1 Survey'* CorehoU 
78-3A CContiaucd)

Yitld of product fcotttifif

Dtpth
?ron- Tr
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5.2
4.8
3.1
2.5
2.4
3.0
1.8
2.1
3.6
5.8
9.9
3.8
2.7
4.4
2.5
1.4
0.9
2.0
3.0
3.4
3.4
1.4
3.1
5.6
3.3
4.1
1.8
1.6
1.8
2.2
2.6
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1.7
2.0
1.3
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7.1
6.1
8.6
3.5
3.6
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2.4
3.3
2.6
3.2

WtiRnt

Water

2.1
2.0
2.1
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1.4
2.3
1.5
1.4
1.6
2.3
1.7
2.3
2.6
2.9
2.1
1.8
1.5
1.9
2.7
2.2
2.2
1.1
1.8
2.1
2.4
2.0
2.3'2.1

1.8
1.9
2.6
2.0
1.9
2.3
1.6
1.9

. 2.4
2.0
3.3
2.2
2.2
2.4
2.7
2.6
1.9
2.0

percent
Speni
 hale

91.2
91.8
93.4
95.4
95.4
93.6
96.2
95.8
93.5
90.3
86.2
92.8
93.8
91.3
94.6
96.2
97.2
95.4
92.9
93.3
93.2
96.7
94.1
89.9
93.0

'92.7
95.4
95.6
95.7
95.2
93.8
95.4
95.2
94.8
96.3
95.5
88.7
90.7
86.0
93.1
93.1
93.5
94.1
93.0
94.7
93.7

G*] ver ton
&** 4 
lost

1.5
1.4
1.4
1.2

.8
1.1

.5

.7
1.3
1.6
2.2
1.1

.9
1.4
.8
.6

0.4
.7

1.4
1.1
1.2

.8
1.0
2.4
1.3
1.2

.5

.7

.7

.7
1.0

.7
1.2

.9

.8

.6
1.8
1.2
2.1
1.2
1.1 .
1.1

.8
1.1
.8

1.1

Oili>

13.7
12.5
8.0
6.5
6.3
7.8
4.6a
5.5
9.4

15.1
26.1
9.9
7.0

11.6
6.5
3.7a
2.3a
5.3
7.9
8.9
8.8
3.7a
8.1

14.5
8.7

10.8
4.7a
4. la
4.7a
5.6
6.9
4.9a
4.5a
5.2a
3.3a
5.3

18.7
16.0
22.6
9.2
9.3
7.9
6.1
8.5
6.7
8.4

Water

5.0
4.8
5.0
2.2

  3.4
5.5
3.6
3.4
3.8
5.5
4.1
5.5
6.2
7.0
5.0
4.3
3.6
4.6
6.5
5.3
5.3
2.6
4.3
5.0
5.3
4.8
5.5
5.0
4.3
4.6
6.2
4.8
4.6
5.5
3.8
4.6
5.8
4.8
7.9
5.3
5.3
5.8
6.5
6.2
4.6
4.8

gravity
of oil «t 
6CV*n« ?

.918

.920

.924

.917

.920

.924

.92n
.922
.923
.923
.910
.919
.921
.916
.922
.920

.920
.922
.922
.923
.923
.920

  .927
.926
.919
.916
.920
.920
.920
.917
.916
.920
.920
.920
.92'
.916
.916
.913
.916
.921
.922
.921
.919.
'.916
.918
.914
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Depth
Fro*' Tn

186.0-187.0
187.0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195.0
195.0-196.0
196.0-197.0
197.0-198.0

. 198.0-199.0
199.0-200.0
200.0-201.0
201.0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206.0
206.0-207.0
207.0-208.0
208.0-209.0
209.0-210.0
210.0-211.0
211.0-212.0
212.0-213.0
213.0-214.0
214.0-215.0
215.0-216.0
216.0-217.0
217.0-218.0
218.0-219.0
219.0-220.0
220.0-221.0
221.0-222.0
222.0-223.0
223.0-224.0
224.0-225.0
225.0-226.0
226.0-227.0
227.0-228.0
228.0-229.0
229.0-230.0

Oil

2.3
1.7
1.3
4.4
5.0
4.5
4.7
3.7
3.2
2.3
3.3
2.7
1.9
2.1
2.1
2.1
2.3
9.0
8.1
5.4
2.6
1.4
2.7
2.7
2.2
2.1
1.9
1.9
1.5
2.5
2.8
3.3
3.6
3.3
3.0
2.2
4.4
5.2
4.0
3.4
2.6
2.8
2.4
2.1

tee i grit

Wnter

1.9
1.6
1.5
1.5
2.1
2.2  
2.2
2.0
2.0
2.4
2.2
2.0
1.8
1.9
2.1
2.3
2.0
2.5
2.2
1.9
2.0
1.3
1.3
1.0
1.6
1.6
1.7
1.5
1.9
1.7
1.9
2.2
2.2
2.9
1.9
2.3  
2.5
2.1
1.8
1.7
1.8
2.1
1.9
1.6

percent
Spent. 
aha3e

95.2
95.9
96.6
92.8
91.4
91.9
91.9
93.2

.93.9
94.4
93.3
94.8
95.7
95.5
95.0
94.9
95.0
86.4
87.8
91.5
94.7
96.3
95.2
94.9
95.6
95.7
95.8
96.0
96.0
95.1
94.5
93.5
92.4
S2.7
94.4
94.8
91.8
91.5

.93.2
93.8
94.9
94.6
95.2
95.7

&a» 4 
lose

0.6
.8
.6

1.3
1.5
1.4
1.2
1.1

.9.

.9
1.2

.5

.6

.5

.8

.7

.7
2.1
1.9
1.2

.7
1.0

.8
1.4

.6  

.6

.6

.6

.6

.7
0.8
1.0
1.8
1.1

.7

.7
1.3
1.2
1.0.
1.1

.7

.5

.5

.6

G*J per ton

Oil*'

5.9
4.5a
3.4a

11.6 '
12.9
11.6
12.2
.9.6
8.1
6.0
8.4
6.8
5.0a
5.3
5.4
5.3
6.1

23.5
20.9
13.8
6.7
3.6a
7.0
7.0
5.6
5.4
4.8a
4.8a
3.9a
6.5
7.4
8.6
9.5
8.6
7.7
5.9

11.5
13.5
10.2
8.7
6.7
7.1
6.3
5.3

Hater

4.6
3.8
3.6
3.6
5.0
5.3
5.3
4.8
4.8
5.8
5.3
4.8
4.3
4.6
5.0
5.5
4.8
6.0
5.3
4.6
4.8
3.1
3.1
2.4
3.8
3.8
4.1
3.6
4.6
4.1
4.6
5.3
5.3
7.0
4.6
5.5
6.0
5.0
4.3
4.1
4.3
5.0
4.6
3.8

Sp«ciiic 
gravity
of oil at
60*/f»n» F

0.920
.920
.920
.915
.924
.925

' .927
.930
.934
.933
.938
.937
.520
.935
.931
.929
.926
.921
.929
.934
.930
.920
.928
.934
.931
.930
.920
.920
. 920
!927

0.920
.915
.915
.914
.921
.919

' .917
.929
.934
.931
.932
.935
.932
.932
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265.0-266.0
266.0-267.0
267.0-268.0
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273.0-274.0
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3.4
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5.1
4.1
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3.9
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4.3
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1.1
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3.3
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4.4
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1.3
1.5
1.8
2.3
2.0
2.1
2.2
2.3
2.8
1.7
1.7
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1.1
1.1
1.1
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2.4
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1.2
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1.3
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2.5
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2.5
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2.4
2.4

werrcnt
Spent
 hale

96.3
94.6
92.2
91.3
92.7
92.2
92.4
93.9
92.6
92.9
94.6
93.7
94.8
97.9
98.1
97.5
97.6
97.5
97.2
97.7
97.6
97.7
92.9
88.6
89.4
96.1
96.0
96.1
92.8
94.0
94.2
95.4
95.2
95.6
96.6
94.3
94.5
94.9
95.0
95.4
97.0
94.6
93.5
94.8
90.9
92.2

&**» + 
IOSP

.5

.5
1.2
1.3
1.2
1.1
1.5

.9

.9
1.1

.7  
1.2
1.0

.6
^4
.8

0.4
.4
.5
.4
.4
.4

1.3
1.7
1.8

.9

.7
1.2
1.2
1.0
1.0

.7

.8

.7

.6
1.0

.6

.7

.6

.6

.4

.6

.8

.6
1.3
1.0

&«1 »4

Oi a>
4.9a
8.8

12.5
13.1
10.7
11.7
10.0

7.3
9.5

11.2
7.7

10.5
7.9
1.6a
1.6a
1.6a
2.2a
2.7a
2.9a
1.8a
2.0a
1.8a

12.5
17.7 '
16.5
3.8a
3.6a
4.2a

10.4
8.6  
9.3
6.7
7.3
6.8
3.8a .
6.6
6.3
7.2
7.7
7.1
3.0a
6.8
8.3
7.1

14.0
11.4

er tor.

Water

3.3
3.6
4.3
5.5
4.8
5.0
5.3
5.5
6.7
4.1
4.1
2.6
2.9
2.2
2.2
2.6
2.6
2.6
2.9
2.9
2.9
2.9
2.4

. 7.0
5.8
3.6
4.6
2.6
4.8
4.1
2.9
3.1
2.9
2.6
3.1
5.0
6.0
3.8
3.4
2.9
3.4
5.3
6.0
4.3
5.8
5.8

tpecUic 
privity 
of oil at

.920
.925
.925
.931
.929
.936
.938
.930
.929
.922
.919
.914
.917
.920
.920
.920

.920

.920

.920

.920

.920

.920
0.921

.921

.924
.920
.920
.920
.929
.926
.924
.923
.923
.923
.920
.935
.930
.932
.930
.929
.92f,
.930
.929
.930
.933
.931
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Veltht terrcm
Pepth

?TPT To

276.0-277.0
277.0-278.0
278.0-279.0
279.0-280.0
280.0-281.0
281.0-282.0
282.0-283.0
283.0-2P4.0
284.0-285.0
285.0-286.0
286.0-287.0
287.0-288.0
288.0-289.0
289.0-290.0
290.0-291.0
291.0-292.0
292.0-293.0
293.0-294.0
294.0-295.0
295.0-296.0
296.0-297.0
297.0-298.0
298.0-299.0
299.0-300.0
300.0-301.0
301.0-301.6

on

4.3
3.9
3.5
3.5
3.5
3.2
2.5
2.2
2.1
1.5
2.1
3.1
2.7
2.8
3.1
3.4
3.8
8.4
3.9
4.1
4.2
4.6
2.9
2.4
4.7
4.0

Water

1.3
1.2
1.3
1.0
1.1
1.2 '
2.0
2.7
1.3
2.8
2.4

' .7
.5
.6
.7

1.1
.9

2.2
3.7
3.2
2.7
2.0
1.5
1.5
1.6
1.7

Spent
 h«3*

93.3
93.6
94.3
94.6
94.4
94.8
.94.8
94.2

, 96.2
95.2
94.9
95.6
96.0
95.9
95.3
94.8
94.3
87.5
91.4
91.8
92.2
92.3
95.0
95.6
92.7
93.3

C*» 4 
lot*

1.1
1.3

.9

.9
1.0
.8
.7
.9
.4
.5
.6
.6
.8
.7
.9
.7

1.0
1.9
1.0

.9

.9
1.1

.6

.5
1.0.
1.0

0*] per ton

Oili'

10.9
10.0
9.1
8.9
9.0
8.2
6.4
5.5
5.3
3.9a
5.3
8.0
7.0
7.3
7.9
8.9
9.7

21.5
9.9

10.4
10.7
11.7
7.5
6.1

11.9
10.1

Water

3.1
2.9
3.1

' 2.4
2.6
2.9
4.8
6.5
3.1
6.7
5.8
1.7
1.2
1.4
1.7
2.6
2.2
5.3
8.9
7.7
6.5
4.8
3.6
3.6
3.3
4.1

*P«tifit

fravity 
of oil at

0.934
.936
.937
.937
.941
.938
.937
.941
.930
.920
.935
.928
.924
.924
.925
.927
.932
.932
.939
.940
.936
.936
.940
.936
.939
.940

I/ "a" indicates specific gravity estimated as 0.92.
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Figure 5.--Map showing location of core hole 78-4. Base from Segar Mountain 

Quadrangle (1952). Scale 1:24,000.
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OIL-SHALE ASSAYS BY MOM I I ED FlSfHCR RETORT MITUOl)

S««pl«E from the U.S. fieological Survey'» Corehole

78-4 (Continued)

Depth
FTOTT

80
81
62
83
64

65
86
87
63
69

90
91
92
93
94

95
96
97
98
99

100
101
102
103
104

105
106
107
108
109

110
111
112
113
114

 - 

81
82
S3
64
65

56
87
83
£9
90

91
92
93
94
95

96
97
98
99
100

101
102
103
104
105

106
107
108
109
110

111
112
113
114
115

Yield
Vie^gru percent

Spent 
Oil Water shale

94.1
93-7
92.9
92.5
93-8

92.4
93-1
93-5
93-4
93.1

94.1
92.8
93-0
9L9
88.3

86.8
87-3
95.4
94.7
96.4

98.9
97.9
98.3
98.0
97.5

96.6
96.3
89.5
94.1
92.8

91.5
86.6
93-2
93-6
95.8

of procuc

Cat* + 
loss          I 

1.2
0.4
1.1
1.7
1.2

1.4
1.2
1.2
1.0
1.2

0.9
1.5
1.9
1.5
3-4

2.6
2.9
0.7
c.5
0.6

0.1
0.2

O.1
0.3
0.1

o.5
O.1

1.5
1.6
1.3

1.1
2.0
1.1
1.1

0.1

      MMMHMMMMi 

» 

GaJ pe

Oil      «

7.3
10.2
9.1
9.2f r*
PO

7.5
8.5
5.5
5.6
5.8

4.0
9.1
6.6

10.5
13-2

19.2
15-7
6.7
8.3
3-6

0.8
1-3
0.8
1.1
0.9

2.2
2.6

17.6
4.6
8.1

10.8
21.5
8.2
7.7
6.3

           . I

r ton

Water.

4.5
4.8
6.0
5.5
6.9

7.8
5.7
7.6
6.2
8.3

8.4
5.5
6.3
6.4
7.7

7.8
9.1
3-2
3.8
3-8

3.0
3.4
3-5
3-2
5.0

5.0
5.4
5.6
6.1
6.6

7.6
7.6
6.0
5.7
4.5

Specific
gravity
of oil at 
60* /60* y

  919
  913
.922
.913
.916

.913

.943

.920

.925
  935

  925
.914
.923
.912
.923

.919
  917
.903
.902
.920 *

.920 *
  920 *
  920 *
.920 *
  920 *

.920 *

.920 *
  914
.920 *
.920

.928

.917

.922
  917
.911
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Figure 6.--Map showing location of core hole 78-5. Base from Barcus Creek SE, 

Quadrangle (1966). Scale 1:24,000.
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OIL-S1IAU! ASSAYS »Y MODlHEn mCHTJl EtTORT KTT1IOM

frt»* the U.S. Geological Survey'* Corrholc 73-5 drilled lr» 
sec. 32, T 2 N. t R. 97 W. **» llnnco County, Colorado

Yt«ld of product So^ciiir

I*pth

.From To

b.U
7.0
8.0
9.0

10.0
11.0
12.0
13.0
14.0
15.0
16. 'J
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0 
46.0
47.0 
48.0 
49.0 
50.0

7.0
8.0
9.0
10,0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0 
47.0
48.0 
49.0 
50.0 
51.0

Oil

1.1
3.7
4.3
2.8
5.5
4.4
3.8
3.9
3.7
5.8
3.2
2.5
3.4
6.0
5.7
5.4
2.9
2.4
2.2
4,6
6.3
2.1
3.3
3.9
3.8
7.9
7.1
5.7
8.3

12.3
12.3

7.5>
8.6

10.6
12.1
6.1
8.0
9.5
7.4

11.0 
9.5 
6.3 
6.8
8.9

b/ejpHt

tint or

2.8
2.8
3.7
3.5
3.9
5.4
3.7
4.1
2.9
5.0
3.5
5.0
4.6
4.0
2.5
2.6
2.2
2.8
2.1
2.0
2.2
2.0
2.3
1.9
2.3
2.0
1.9
2.0
2.1
1.5
2.6
2.0
2.1
2.9
2.9
2.6
2.2
2.2
2.6
2.4 
2.7 
2.0 
2,0 
2.0

j» rcer,t
Sptni 
shale

94.8
91.3
89.7
91. 9
87.7
87.4
89.8
89.8
9J.6
66.6
91.7
90.9
90.3  
87.4
89.6
89.2
92.4
93.1
94.4
91.7
89-3
94.3
93.0
92.7
92.3
87.1
88.0
89.6
85.0
78-8
80.6
87.5
86.7
83.6
81.9
89.1
87.3
85.7
87.0
81.7 
84.2 
89.7 
89.1   

66.8

fe&f + 
Iocs

1.3
2.2
2.3
1.8
2.9
2.8
2.7
2.2
1.8
2.6
1.6
1.6
1.7
2.6
2.2
2.8
2.5
1.7
1.3
1.7
2.2
1.6
1.4
1.5
3.6
3.0
3.0
7.7
4.6
6.4
4.5
2.6
2.6
2.9
3.1
2.2
2.5
2.6
3.0
4.9 
3.6 
2.0 
2.1 
2.3

GaJ per ton

Dili'

2.Sa
9.7

11.3
7.4

j.4.6
1.1.6
10.0
10.3
9.9

15.2
8.6
6.7
9.0

15.6
15.0
14.2
7.7
6.6
6.0

12.1
J6.6
5.6
8.9

10.3
10.1
20.9
18.5
14.9
21.7
32.1
32.3
20.8
22.6
27.9
31.8
16.1
20.9
25.0
19.4
28.9 
24.9 
16.6 
17.7 
23.2

Wetrr

6.7
6.7
8-9
8.4
9.3

12.9
8.9
9.8
7.0

12.0
8.4

12.0
11.0
9.6
6.0
6.2
5.3
6.7
5.0
4.3
5.3
4.8
5.5
4. ft
$-.5

4.8
4.6
4.8
5.0
6.0
6.2
4.3
5.0
7.0
7.0
6.2
5.3
5.3
6.2
5.8 
6.5 
4.8 
4.8 
4.8

; craviry 
' of nil AI

0.911
.916
.903
.907
.9JO
.900
.903
.901
.913
.898
.893
.903
.917
.905
.9J4
.896
.886
.887
.901
.909
.897
.895
.900
.599
.913
.920
.920
.920
.9)4

0.915
.908
.911
.90^
.908
.913
.910
.914
.917
.914 
.913 
.917 
.921
.924

75



01L-SHALF ASSAYS BY MODITIED FISCHEK RETORT METHOD

Samples from the U.S. Geological Survey*a Corebel*

78-5 (Continued)

Depth
Frotr, To

51.0-52.0 
52.0-53.0
53.0-54.0
54.0-55.0
55.0-Vi.O

s?'iilvi'o
 1 ft. 0-59.0

60. ii-6 1 . 0 
61.U-62.0
6J.U-62.0
6 } . 0   64.0
fc4.u-65.0 
65.0-66.0 
66.0-67.0 
67.U-6H.O
68.0-6-^.0
69.0-70.0 
70.0-71.0 
71.0-72.0 
72.0-73.0
73.0-74.0 
74.0-75.0 
75.0-76.0 
76.0-77.0
77.0-78.0 
78.0-79.0 
79.0-80.0 
SO.O-bl.O 
81.0-82.0 
82.0-83.0
83. C- 84.0 
84.0-85.0
85.0-86.0 
86.0-87.0 
87.0-88.0

89.0-90.0 
90 . 0-9 1 . 0 
91 .0-92.0
92.0-93.0
93. 0-94. u 
94.0-V5.0 
95.0-96.0 
96.0-97.0

V

Oil

6.7
4.4
4.6
6.0

10.3
8.0
8.6
6.3
8:3

12.6
8.6
6.1
5.7
4.4 
4.3 
3.0 
0.6
8.6
3.5 
5.6 
8.2 
4.2
1.7 
2.3 
5.6 
7.2
9. 2 
6.9 
5.8 
6.7 
5.7 

10.9
11.2 
8.4

10.3
10.6 

, 10.8
6.7
5.0 7.8' 

7.0
9.1
8.5 
7.3 
6.2 
7.0

height  

Water

1.7 
2.7
2.8
3.2
2.4
3.0
2.4
2.8
2.2
2.3
2.0
1.9
2.8
2.9 
2.8 
3.0 
2.9
1.7
2.4 
3.4 
2.9 
2.5
2.6 
2.3 
2.6 
2.7
2.7 
3.2 
2.8 
2.4 
2.6 
2.5
2.7 
3.0
3.1 
2.7
2.7
2.7
3.5 
3.1 
2.1
1.7
1.7 
3.1 
3.1 
3.4

Yield oi
percent
Spent 
shale

89.5 
91.4
90 . 9
89.0
83.7
86.2
86.2
87.8
86.2
81.6
86.4
90.0
89.7
90.7 
90.6 

' 92.4 
87.6
86.9
85.4 
88.7 
86.2 
91.5
94.8 
94.1 
90.1 
88.1
85.3 
87.3
89.4 
88.4 
C9 . 0 
82.7
82.8 
85.5
83.4 
83.6 
83.5
83.5
89.7 
85.8 
83.3
86.1
87.5 
87.5 
88.9 
87.4

F procu

loss

2.1
3.5
1.7
1.8
3.1
2.8
2.8
2.6
3.3
3.5
3.0
2.0
1.8
2.0 
1.8 
1.6
2.9
2.8
3.7 
2. 3 
2.7 
1.8

.9
1.3 
1.7 
2.0
2.8 
2.6 
2.0 
2.6 
2.7 
3.9
3.3 
3.1
3.2
3.1 
3.0
2.1
1.8 
3.3 
2.6
3.1
2.3 
2.1 
1.8 
2.2

c:
Gal pe

Oil^7

17.3 
11.3
12.4
5.7

28.2
20 . 9
22.6
17.8
21.6
32.9
22.4
16.0
15.0
11.8 
12.7
8.0

17.3
22.6
22.1 
14.6 
21.3 
11.1
4.5a 
6.1 

14.7 
18.8
24.3 
18.4 
15.3 
17.7 
15.0 
28.9
29.7 
22 .2
27.3 
28.3 
28.5
17.6
13.2 
20.5 
18.3
23.5
22.1 
19.0 
16.2 
18.2

r ton

Water

4.1 
6.5
6.7
1.1
5.8
7.2
5.8
6.7
5.3
5.5
4.3
4.6
6.7
7.0 
6.7 
7.2
7.0
4.1
5.3 
8.1 
7.0 
6.0
6.2 
5.5 
6.2 
6.5
6.5 
7.7 
6.7 
5.8 
6.2 
6.0
6.5
7.2
7.4 
6.5 
6. 5
6 r. j

8.4 
7.4 
5.0
4.1
4.1. 
7.4
7.4 
8.1

Specific
gravity
of oil at

.922 

.001

.897

.911

.919

.915

.911

.911

. 9 i o

.915

.919

.919

.913

.899 

.901 

.892 
0 . y 1 J

Ci ri '. y - ' i. 
.920 
.921 
.903

.896 

.909 

.910
C i ">. y i  

.9,17 

.909 

.9<"»6 

.906 

.9' '6

.903

.902 
,903
.907

.902 

.913 

.917

.9J4

.923 

.923 

.913 

.920

76



01L-SHAI.F ASSAYS BY MDMFIEIl FISCHER RETORT MITUOJ)

  «ple« from th« U.S. Geological Survey'. Corehole 
78-5 (Continued)

Yield of produ
WeiBfit percent

Depth
Fron, To

97.0-98.0
98.0-99.0
V>.0-iOO.O

100.0-101 .0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0
105.0-106.0
106. 0-1 07.0
107.0-108.0
10 fi. 0-1 09.0

. 109 .0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
iiH.o-ns.o
1 15.0-116.0
116.0-117.0
117.0-118.0
118. 0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0
123.0-124.0
124.0-125.0
125.0-126.0
126.0-127.0 
127.0-123.0 
128.0-120.0 
1 29.0- HO. 0 
1150.0-131.0
131 .0-132.0 

. 132. 0-133.0 
133.0-134.0 
134.0-135.0 
135.0-136.0 
13n.0-137.0 
137.0-138.0 
133.0-139.0

Oil

11.5
5.9
d.2
5.6
4.2
3.8
2.3
3.2
6.0
4.2
4.2
3.1
2.3
1.7
2.7
2.5
1.0

.9
1.2
2.6
1.4
3.5
3.'3

3.2
1.9
2.4
3.6

10.3
13.8
13.8 
13.7 
12.3 
4.2 
3.4
3.4 
3.4 
4.4 
2.6 
3.0 
2.9 
2.3 
2.0

Wnter

3.0
2.9
2. r)
2.8
2.4
3.6
3.5
2.7
2.9
2.9
2.4
3.5
2.8
2.9
2.9
3.0
1.4
2.3
2.5
2.6
1.3
2.9
2.3
2.3
1.6
1.6
1.9
1.9
2.1
2.1 
2.3 
2.4 
2.2 
2.0
1.8 
1.9 
1.7 
1.6 
1.8 
2.0 
1.8 
1.9

Spent 
 hale

82. L
89.0
8'J . 4
89 . 4
92.0
90 . 6
93.1
92.8
*:9.0
91.6
91.3
92.2
93.3 '
94.8
93.5
93.3
97.0
96.0
95.6
93.0
95.2
92.0
92.8
93.0
95.1
94.0
93.0
84.5
80.6
80.6 
79.8 
81.5 
91.4 
92.6
92.5 
92.8 
92.1 
94.3 
93.8 
93.5 
94.2 
94.5

Ga*» + 
loss

3.4
 ) ^ 2
1.9
2.2
1.4
2.0
1.1
1.3
2.1
1.3
2.1
1.2
1.6

.6

.9
1.2

.6

.8

.7
l.S
2.1
1.6
1.6
1.5
1.4
2.0
1.5
2.8
3.5
3.5 
4.2 
3.8 
2. 2 
2.0
2.2 
1.9 
1.8 
1.5 
1.4 
1.6 
1.7 
1.6

r »

Gal pe

Dili/

30.2
15.5
16.2
14.8
11.2
10.2
6.4
8.7

36.1
11.3
11.3
8.3
6.3
4.4a
7.3
6.7
2.6a
2.3a
3.2a
6.8
3.6a
9.3
8.9
8.5
4.9a
6.4
9.6

28.3
36.3
36.4 
36.2 
32.5 
11.2 
8.8
9.2 
9.1 

11.6 
7.0 
7.8 
7.6 
6.0 
5.2

r ton

Water

7.2
7.0
6.0
6.7
5.8
8.6
8.4
6.5
7.0
7.0
5.d
8.4
6.7
7.0
7.0
7.2

, 3,4
5.5
6.0
6.2
3.1
7.0
5.5
5.5
3.8
3.8
4.6
4.6
5.0
5.0 
5. 5 
5.8 
5.3 
4.3
4 '} . j
4.6 
4.1 
3.8 
4.3 
4.8 
4.3 
4.6

Specific 
grav i t y
of oil at 
60*/60* ?

0.911
.912
.917
.903
.901
.893
.876
.879
. 896
.893
. 896
.894
.885

.889

.894

.906

.901

.902

.899

.912

.908

.910

.910

.906 
0.910 

.909 

.905 

.909

.90<3

.912 

.910 

.909 

.908 

.910 

.911 

.917
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OU-SHA1.F. ASSAYS BY MOM 11 El) FISCHrR RETORT M:TUO»,

fro. the U.S. G.oiogic.1 Survey'. Cor«hole

78-5 (Continutd)

Yl*ad of procuci

Depth
Frcr 1::

,139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
14 S. 0-149.0
144.0-150.0
15u. 0-151.0
151 .0-1.52.0
152.0-153.0
153.0-154.0
154.0-155.0
155.0-156.0
15o.0-157.0
J57.U-158.0
ISfi. 0-1 5^.0
159.0-JGD.O
160.0-161,0
161.0-162.0
162.0-163.0 .
163.0-164.0
164.0-165.0 '
165.0-166.0.
166.0-167.0
167.0-168.0
163.0-169.0
169.0-170.0
170.0-171.0
171. 0-172.. 0
172.0-173.0
173.0-174.0
174.0-175.0
175.0-176,0
176.0-177.0
177.0-173.0
178.0-179.0
179.0-1SG.O
ltfrt.O-ltn.0
3 81.0- 1 82. C
182.0-163.0
163.0-lS4.fi
1^4.0-185.0
185.0-186.0
180.0-187.0

Oil

1.6
2.7
5.8
4.7
2. 7
7.0
8.7
4.7
5.4
9.6
9.3
9.0
7.1
9.2
5.0
2.7
2.4
5.0
8.8

11. n
8.8
7.8
5.7
5.0
3.9
3.3
2.5
1.2
1.3
3.4
8.5
6.3
6.2
3.6
2.9
3.2
3.5
3.6
4.1
1.7
2.1
1.6
1.4

1.3
2.2
4.9
6.6
6.7

Weight

Water

2.2
2.3
2.0
1.8
2.4
2.0
2.3
2.3
2.2
2.4
2.3
2.3
2.3
2.3
2.4
2.1
2.2
2.0
1.9
2.1
2.8
2.5
2.7
3.0
3.5
2,2
1.9
2.9
2.8
2.8
2.0
2.5
2.6
3.2
3.5
3.2
3.0
3.7
2.6
2.1
2.5
2.3
2.3
2.5
2.5
2.1
2.1
2.4

percent
Spent 
 hale

94.3
93.3
90.1
91.5
93.2
S9.0
86.2
91.1
90.2
85.0
65.5
86.1
87.7
B5.4
90.1
93.0
93.8
90.9
86.8
83.1
85.5
87.3
69.5
90.5
90.2
92.4
94.6
94.9
94.9
91.3
86.4
88.4
89.1
91. S
90.9
92.1
91.1
90.7
91.7
95.3
94.0
94.9
95.3
95.0
94.0
91.2-
88.8
88.5

Cat* 4 
loss

1.9
1.7
2.1
2.0
1.7
2.0
2.8
1.9
2.2
3.0
2.9
2.6
2.9
3.1
2.5
2.2
1.6
2.1
2.5
3.2
2.9
2.4
2.1
1.5
2.4
2.1
1.0
1.0
1.0
2.5
3.1
2.3
2.1
1.9
2.7
1.5
2.4
2.0
1.6
.9

3.4
1.2
1.0
1.2
1.3
1.8
2.5
2.4

Cdl per ton

IMli'

' 4. la
7.2

15.4
12.4

7.2
18.4
22.8
12.2
14.2
25.1
24.4
23.4
18.3
24.0
13.1

7. 2
6.4

13.1
r>3.2
30.3
23.0
20.7
15.1
]3.6
10.4

8.9
6.7
3.2a
3.4a
9.1

22.4
18.0
16.4
9.8
8.0
8.6
9.4
9.6

10.9
4.3a
5.6
4.0a
3.6a
3.4a
5.8

13.1
17.5
17.8

Water- 

5.3
5.5
4.8
4.3
5.8
4.8
5.5
5.5
5.3
5.3
5.5
5.5
5.5
5.5
5.8
5.0
5.3
4.8
4.6
5.0
6.7
6.0
6.5
7.2
8.4
5.3
4.6
7.0
6.7
6.7
4.3  
6.0
6.2
7.7
8.4
7.7
7.2
8.9
6.2
5.0
6.0
5.5
5.5
6.0
6.0
5.0
5.0
5.8

Specific; 
gravity 
of oil «t 
60V60* F

.907

.905

.907

.903

.906

.910

.910

.9.12

.917

.917

.92i-

.924

.921

.918

.907

.903

.908
0.913

.920

.910

.899

.903

.892

.904

.899

.891

.902

.909

.901

.902

.837

.883

.8*4

.891

.898

.908

.885

.9JJ

.890

.901

.897
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01L-SHA1.F. ASSAYS BY MOPIi JE1> FISCHER RETORT METHOD

from the U.S. Geological Survey's Corehole
. 78-5 (Continued)

Weight
Depth

FrctT) T"

1 u ~J f i I w v< C\i o / . i J -  l ft >j . u   
18M.O-189.0
li'.j.n- 190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195,0
195.0-196.0
196.0-197.0
197.0-198.0
198. 0-1 99.0
199.0-200.0
200.0-201.0
201. 0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206,0
206.0-207.0
207.0-208.0
203.0-209.0 
209.0-210.0
211.0-212.0
212.0-213.0
213.0-214.0
214.0-215.0
215.0-216.0
216.0-217.0 
217.0-218.0
218..0-219.0
219.0-220.0 
220.0-221.0 
221.0-222.0 
222.0-223.0
223.0-224.0 
224.0-225.0 
225.0-226..0
226.0-227.0
227.0-228.0 
228.0-229.0 
229.0-230.0 

. 230.0-231.0 
231.0-232.0 
232.0-233.0 .

Oil

7.7
7.9
5.6
5.7
3.4
4.8
8.7
7.8

  3.5
. 4.4

5.3
8.9
6.1
6.8
6.9
9.3

12.9
5.3
2.4
2.5
3.2
2.8
4.9
3.4
4.0
6.4
7.5
5.0
9.6 
7.5
6,4
4.6 
4,5 
5.1 
8.1
4.9 
4.6 
5.5
6.2
8.7 
9.7 

10.6 
5.6
4.0 
2.4

Water

2.0
1.9
2. J
1.9
2.2
1.9
2.6
1.7
2.1
1.9
1.9
1.6
2. 2
2.8
2.9
2. 2
2.2
2.5
2.5
3.5
2.7
3.0 
3.5
3.9
3.8
3,0
1.8
1.7
2.0 
2.6 
2.5
2.4 
3.2 
3.4 
2.8
2.0 
3.0 
3.2
4.0
2.4 
1.8 
2.2 
3.1 
3.3 
2.8

Yield of
percent

produc:
Gal per ton

Spent Cat* + 
 hale loss

H6.8
87.3
90.2
90.4
92.5
91.5
86.0
88.1
92.7
91.6
90.8
86.5
39. 7
88.1

. 87.2
85.6
81.4
88.7
92.8
91.2
92.2
91.4 
89.2
87.9
89.0
83.1
87.9
90.8
85.5 
87.2 
88.7
90.9 
89.7 
87.7 
86.2
90.7 
90.0 
89.1
87.2
85.9 
85.7 
84.2 
89.0 ' 

90.4 
93.3

3.5
2.9
2.1
2.0
1.9
1.8
2.7
2.4
1.7
2.1
2.0
3.0
2.0
2.3
3.0
2.9
3.5
3.0
2.3
2.3
1.9
2.8
2.4
4.8
3.2
2.5
2.8
2.5
2.9 
2.7 
2.4
2.1 
2.6 
3.8 
2.9
2.4 
2.4 
2.2
2.6
3.0 
2.8 
3.0 
2.3 
2.3 
1.5

Dili'

20.3
20.9
14.8
15.2
9.0

12.8
23.0
20.8.
9.2

11.7
13.7
23.2
16.2
18.0
18.1
24.2
33.2
15.3
6.3
6.9
8.5
7.7 

13.3
9.0

10.8
16.8
19.5
12.9
24.9 
19.5 
16.6
11.8 
11.6 
13.2 
20,9
12.6 
11.8 
14.6
16.3
22.8 
25.4 
27.6 
14.7 
10.7 
6.5

Water

4.8
4.6
5.0
4.6
5.3
4.6
6.2
4.1
5.0
4.6
4.6
3.8
5.3
6.7
7.0
5.3
5.3
6.0
6.0
8.4
6.5
7.2 
8.4
9.3
9.0
7.2
4.3
4.1
4.8 
6.2 
6.0
5.8 
7.7 
8,1 
6,7
4.8 
7.2 
7.7
9.6
5.8 
4.3 
5.3 
7.4 
7.9 
6.7

Specific 
grav i t y
of oil at 
60*/60* F

0.909
. 9 i 0
.911
.908
. fji)7
.909
.907
.904
.904
.913
.916
.919
.900
.900
.918
.921
.929
.918
.fit' 5
.884

on Q . ova

.883 

.892

. 893

.396

.906

.920
,925
.930 
.928 

0.924
9 /1 s2o 

.925 

.925 
,9Z9
.927 
.921 
.906
.911
.914 
.916 
.918 
.920 
.894 
.879
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OIL-SHALE ASSAYS BY HOMFIEJ) FISfHER RETORT

 ««pl«a from the U.S. Geological Survey'a Corehole

73.5 (Continued)

3] Yifclo of product ""    

Depth
Frorr. ID

233.0-234.0
234.0-235.0
235.0-236.0
236.0-237.0
2 U 7. 0-2 '18.0
233. 0-239.0
239.0-240.0
240.0-241.0
241.0-242.0
242.0-243.0
243.0-244.0
244.0-245.0
245.0-246.0
246.0-2^7.0
247.0-246.0
24ci.O-24y.O
2-'i 0.0- 2 50.0
2 'iO. 0-231.0
251.0-252.0
252.0-253.0
253.0-254.0
254.0-255.0
255.0-25a.O
256.0-257.0
257.0-258.0
253.0-259.0
259.0-260.0

. 260.0-261.0
261.0-262.0
262.0-263.0
263.0-264.0
264.0-265.0
265.0-266.0
2<>6. 0-267.0
267.0-263.0
2h8. 0-269.0
269.0-270.0
270.0-271.0
271.0-272.0
272.0-273.0
273.0-274.0
274.0-275.0
275.0-276.0
276.0-277.0
277.0-27E.O

Oil

1.8
1.6
3.6
3.9
3.4
3.5
2.S
2.2
1.9
1.1
1.2
3,2
3.2
3.6
2.1
2.6
4.0
4.1
4.4
8.9
7.0
8.0
4.5
3.8

  7.5
6.0
6.5
4.9
5.3
3.1
2.1
3.4
3.0
3.6
4.5
4.6
2.3
2.7
2.6
2.6
3.2
3.9
5.6
6.5
6.7

Weignt

Wntcr

3.6
3.5
2.7
3.4
1.5
2.1
2.6
2.6
2.7
3.2
3.2
2.3
2.7
2.7
2.6
2.8
3.0
2.3
3.0
2.3
2.0
2.3
2.9
3.0
2.8
3.2
3.2
3.1
2.4
2.9
3.5
3.9
1.9
2.9
2.8
2.5
3.3
2.8
3.4
3.4
3.0
2.7
2.2
2.5
2.0

percor.t
Spent 
thale

91.7
92.7
91.2
90.3
93,6
91.6
92.1
92.8
94.1
94.1
93.9
93.0
92.3
92.2
93.4
92.0
91.3
91.4
90.5
85.6
89.0
80.8
90.9
90.9
87.1
88.5
88.0
89.4
90.2

  92. 1
92.8
90.9
93.6
90.7
90.4
90.1
91.8
92.6
91.8
91.2
91.0
91.4
90.0
88.6
88.8

Cat* + 
loss

2.9
2.2
2.5
2.4
1.5
2.8
2.8
2.4
1.3
1.6
1.7
1.5
1.8
3.5
1.9
2.9
1 .7
2.2
2.1
2.7
2.0
2.9
1.7
2.3
2.6
2.3
2.3
2.6
2.1
1.9
1.6
1.8
1.5
2.8
2.3
2.8
2.6
1.9
2.2
2.8
2.0
2.0
2.2
2.4
2.5

Gal per ton

Dili'
 «>BM____MMB.

4.8a
4. la
9.8

10.4
9.1
9.6
6.8
6.0
4.9a
3,0a
3.3a
8.6
8.9
9.8
5.3
6.2

10.9
10.8
11. ft
23.8
18.5
21.2
12.1
10.3
20.1
16.3
17.3
13.0
14.2
8.5
5.8
9.2
8.1

.9.6
11.7
12.2
6.2
7.4
7.2
7.1
8.7

30.3
14.6
17.0
17.7

Water        

8.6
8.4
6.5
8.1
3.6
5.0
6.2
6.2
6.5
7.7
7.7
5.5
6.5
6.5
6.2
6.7
7.2
5.5
7.2
6.7
4.8
5.5
7.0
7.2
6.7
7.7
7.7
7.4
5.8
7.0
8.4
9.3
4.6
7.0
6.7
6.0
7.9
6.7
8.1
8.1
7.2
6.5
5.3
6.0
4.8

Specific 
gravity
of oil at 
60V60* F

 

.891

.904

.893

.888

.881

.875

.879

.880

.880

.875
0.874

.887

.903

.887

.896

.903

.905

.889

.897

.890

.886

.895

.899

.905

.883

.876

.877

.895

.902

.914

.904

.897

.89.1

.882

.879

.881

.894

.915

.913

.912
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trap!** fro« the U.S. Geologic.) Survey'. Corehole 
75.5 (Continued)

Yield of proouci ""   """

Depth
Fror To

2 7 K. 0-2 7 9.0
2 7 V. 0-2 HO. 0
2M).0-2M.O
281.0-232.0
282.0-233.0
284.0-283,0
285.0-23b.O
286.0-287.0
2B7.0-2H8.0
283.0-289.0
2 89. 0-2 90.0
290.0-291.0

.29,] .0-292.0
292.0-293.0
293.0--294.0
294.0-295.0
2 -) r>. 0-2^6.0
29o.0-297.0
297.0-29.H.G
298. 0-299.0
29*. 0-300.0
300.0-301.0
3oi.G-3u::.o
302.0-303.0
303.0-304.0
304.0-305.0
305.0-306.0
306.0-307.0
307.0-308.0
305'-. 0-309.0
3u9 .0-310.0
3iO. 0-311.0
31 i .0-312,0
312.0-313.0
313.0-314.0
314.0-315.0
315.0-316.0
316.0-317.0
317.0-318.0
318. 0-319.0
319.0-320.0
320.0-321.0

. 321.0-322.0

Oil

6.9
4.9
4.6
5.0
3.5
3.5
3.6
3.9
3.4
4.6
8.8
8.6
7.0
3.7
3.5
3.8
4.0
3.9
4.3
7.1
5.1
6.4
4.94.4'

6.8
8.6
7.1
6.7

11.6
11.7
10.2

9 . 3
U.2
4.(>
4.9
5.8
5.3
4.3
4.7
3.9
2.9
1.9
2.3

Weight

Water

2.2
3.4
3.5
3.6
2.8
2.4
2.7
2.7
2.6
2.4
2.5
3.0
3.0
2.6
2.9
2.3
2.7
2.6
2.3
2.8
2.6
2.3
3.4
2.5
1.9
3.7
2.4
2.8
2.1
2.4
2.6
2.3
2.9
3.2
2.9
2.6
2.9
3.4
3.3
2.6
2.8
2.9
2.8

percent
Spent
 halt     i

83.3
89.6
K8.8
88.7
91.8
91.6
91.6
91.0  
92.3
91.1
85.5
85.1
86.6
91.8
90.7
90.9
91.2
91.4
91.3
87.9
90.0
89.5
89.9
91.6
88.8
85.1
87.5
87. 9
83.7
83.2
84.4
h r>.5
H r).5
90.2
90.3
89.0
88.6
90.1
89.6
91.1
92.0
93.5
92.2

Cat. + 
loss

^mtrmmi M.   »  

2.6
2.1
3.1
2.7
1.9
2.5
2.1
2.4
1.7
1.9
3.2
3.3
3.4
1.9
2.9
3.0
2.1
2.1
2.1
2.2
2.3
1.8
1.8
1.5
2.5
2.6
3.0
2.6
2.6
2.7
2.8
2.8
2.4
2.0
1.9
2.6
3.2
2.2
2.4
2.4
2.3
1.7
2.7

Gal per tor.

Dili/
    "" ^  M* *.

J8.0
13.0
12.2
13.2
9.4
9.5
9.6

30.5
9.0

12.0
23.3
22.9
38.7
9.9
9.3

30.1
30.8
10.5
11.5
19.1
13.6
37.1
33.0
11.9
38.1
23.0
18.7
17.7
30.3
30.8
?6.9
24.9
i'4.2
12.3
13.3
15.4
14.0
11.4
12.7
10.5

7.9
5.0a
6.2

Water.

5.3
8.1
8.4
8.6
6.7
5.8
6.5
6.5
6.2
5.8
6.0
7.2
7.2
6.2
7.0
5.5
6.5
6.2
5.5
6.7
6.2
5.5
8.1
6.0
4.6
8.9
5.8
6.7
5.0
5.8
6.2
5.5
7.0
7.7
7.0
6.2
7.0
8.1
7.9
6.2
6.7
7.0
6.7

Specific 
gravity
of oil at 
60* /60* F

0.913
.909
.905
.904
.902
.899
.899
.896
.902
.910
.911
.904
.900
.895
.899
.893
.880
.839
.889
.895
.896
.902
.893
.894
.901
.896
.916
.912
.915
.909

0.908
.910
.907
.893
.892
.903
.905
.900
.£92
.889
.889

.874

if "a" iiiJi£*itc5 specific gravity estimated as 0.92,

81



Figure 7.--Map showing location of core hole 78-6. Base from Rough Gulch 

Quadrangle (1966). Scale 1:24,000.
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U.S. Geological Survey 

Core hole 78-6
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Olt-SUALE ASSAYS »Y HODIFXED F1SCHF.R KETORT MFTKOlt

frois th« U.S. Geological Survey 1 * Corohol* 78-6 drilled In 
sec. 11, T. 2 N. , R. 99 W. ,JUo Blanco County   Colorado

Itepth

34.0-35.0 
35.0-36.0 
36.0-37.0 
37.0-38.0 
38.0-39.0 
39.0-40.0 
40.0-41.0 
41.0-42.0 
42.0-43.0 
43.0-44.0 
44.0-45.0 
45.0-46.0 
46.0-47.0 

' 47.0-48.0 
48.0-49.0 
49.0-50.0 
50.0-5J.O 
51.0-52.0 
52.0-53.0 
53.0-54.0 
54.0-55.0 
55.0-56,0 
56.0-57.0 
57.0-58.0 
58.0-59.0 
59.0-60.0 
60.0-61.0 
61.0-62.0 
62.0-63.0 
63.0-64.0 
64.0-65.0
65.0-66.0
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.0

. 76.0-77.0
77.0-78.0

Yield of nroduct
keiv.fu perct.ni

Oil

1.4 
2.3 

.9 
2.3 
2.5 
2.1 
2.0 
1.7 
1.6 
1.2 
1.8 
2.7 
1.3 
1.4 

.6 

.7 

.2 

.0 

.3 

.1 

.5 

.1 

.5 
1.4 

.9 

.2 

.7 

.9 

.1 

.9 
0.1

.8

.5

.1

.0

.0

.0

.0

.0

.1

.0

.0

.0

.0

Wnr*r

1.8 
1.7 
3.3 
2.7 
1.6 
1.6 
1.5 
1.9 
1.5 
1.0 
1.5 
1.4 
1.9 
1.3 
1.2 
1.0 

.9 

.4 

.7 
1.2 
1.3 
1.0 
1.3 
1.3 
1.3 
1.1 
1.6 
2.0 
1.9 
2.2 
1.4
2.4
1.8
2.3
1.9
1.5
1.8
2.3
1.3
1.9
2.1'4.2

2.2
2.0

Spent 
shale

95.3 
95.2 
94.1 
95.2 
95.6 
95.7 
95.8 
96.3 
97.1 
95.7 
94.7 
96.0 
96.8 
97.4 
97.3 
98.6 
99.5 
98.7 
98.4 
97.6 
98.5 
97.7 
96.8 
97.3 
98.2 
97.2 
96.4 
96.9 
96.1 
97.8
96.1
97.5
97.1
97.7

  98.2
97.9
97.3

,98.2
97.7
97.6
95.4
97.3
97.6

Uufi +

loss

0.9 
.7 
.6 
.9 
.7 
.7 
.8 
.6 
.6 
.7 ' 

1.0 
1.2 

.8 

.5- 

.8 
1.0 

.3 

.1 

.3 
. » -j 

.5 

.4 

.5 

.5 

.5 

.5 

.5 

.7 
1.1 

.8 
0.7

.7

.2

.5

.4

.3

.3

.4

.5.

.3

.3

.4

.5

.4

Gal per ton

Oili>

3.7a 
6.1 
2.3a 
6.0 
6.5 
5.3 
5.2 
4.5a 
4. la 
3. la 
4.6a 
7.1 
3.4a 
3.5a 
1.6a 
1.9a 

. 6a 
No oil 

.8a 

.4a 
1.3a 

.4a 
1.2a 
3.6a 
2.3a 

.5a 
1.8a 
2.2a 
.la 

2.4a 
0.2a
2.0a
1.3a

.2a

.la
Trace
Trace
Trace
Trace

.la
Trace
Trace

.la
Trace

Water

4.3 
4.1 
7.9 
6.5 
3.8 
3.8 
3.6 
4.6 
3.6 
2.4 
3.6 
3.4 
4.6 
3.1 
2.9 
2.4 
2.2 

.9 
1.7 
2.9 
3.1 
2.4 
3.1 
3.1 
3.1 
2.6 
3.8 
4.8 
4.6 
5.3
3.4 
50. o 
40. 3
5.5
4.6
3.6
4.2
5.5
3.1
4.6
5.1

10.1
5.3 
40

. 0

Spvci fie 
praviry 
of nil at 
60*/f»0* F

0.921

.921 

.914 

.919 

.914

.913



OlL-SHAl.r ASSAYS BY MODIFIED FISrHER RETORT MJITUOI)

from the U.S. Geological Survey'  Corenole
78-6 (Continued)

Yield of product.

Depth
FTOT: To

78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84. 0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88.0-89.0
89.0-90.0
90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0
96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.0

100.0-101.0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0
105.0-106.0
106.0-107.0
107.0-108.0
108.0-109.0
109.0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118.0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0
123.0-124.0

Oil

.0

.0

.0

.0
.0
.0
.0
.1
.0
.1
.3
.6
.0
.0
.0
.2

1.0
1.4
3.3
5.2
3.8
1.7
2.8
4.2
2.6
2.8
2.6
2.4
1.8
1.1
1.2

.2

.5

.3

.7
. .3
1.0
1.2
1.1

.6

.8

.8

.9

.6
1.5
1.9

Weight

Water

2.2
1.9
1.6
2.1
2.1
1.4
2.0

.8

.8
1.0
.7
.5
.2
.2
.2
.4

0.4
.7

2.7
1.9
1.5
1.0
1.4
2.2
1.7
1.8
1.4
1.1
1.1
2.0
1.7

.6

.7

.4

.8

.7

.9
1.3
1.1
1.0

.7
1.3
2.1
2.5
1.4
1.3

percent
Spent 
shale

97.4
97.6
98.1
97.4
97.6
98.1
97.3
98.8
98.8
98.5
98.5
98.5
99.5
99.5
99.6
99.0
98.1
97.3
92.6
91.2
93.4
96.4
94.9
92.2
94.8
94.6
95.3
95.7
96.3
96.4
96.4
98.4
98.3
9a. 7
97.9
98.6
97.5
96.9
97.3 .
97.9
97.9
97.3
96.5
96.5
96.6
96.1

Gal per con
Cat* + 
loss

.4

.5

.3

.5

.3

.5

.7

.3

.4

.4

.5 -

.4

.3

.3

.2

.4
0.5

.6
1.4
1.7
1.3

.9

.9
1.4

.9

.8

.7

.8

.8

.5

.7

.8

.5

.6

.6

.4

.6

.6

.5

.5

.6

.6

.5

.4

.5

.7

Oil!'

Trace
Trace
No oil
Trace
Trace

.la
No oil

.la
Trace

.la

.8a
1.5a

No oil
No oil
No oil

.5a
2.5a
3.6a
8.6

13.7
10.1
4.6a
7.5

11.1
6.8
7.4
6.8
6.5
4.8a
2.9a
3.2a
.6a

1.3a
.7a

1.9a
.9a

2.6a
3.2a
2.9a
1.5a
2. la
2. la
2.3a
1.5a
3.9a
5.0a

Water-

5.3
4.6
3.9
5.1
5.0
3.4
4.7
1.9
1.9
2.4
1.7
1.2

.6

.5

.4
1.0
1.0
1.7
6.5
4.6
3.6
2.4
3.4
5.3
4.1
4.3
3.4
2.6
2.6
4.3
4.1
1.4
1.7
1.0
1.9
1.7
2.2
3.1
2.6
2.4
1.7
3.1
5.0
6.0
3.4
3.1

Specific 
gravity
of oil *t 
60V60* T

0.909
.910
.908

.906

.913

.910

.911

.908

.903

89



OIL-SHAM: ASSAYS BY MODUIED FISCHER RETORT METHOD

 anplaa front the U.S. Geological Survey's Corehol*
78-6 (Continued)

Yield of product

Depth
FTCTI To

124.0-125.0
125.0-126.0
126.0-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
138.0-139.0
149.0-150.0
150.0-151.0
151.0-152.0
152.0-153.0
153.0-154.0
154.0-155.0
155.0-156.0
156.0-157.0
157.0-158.0
158.0-159.0
159.0-160.0
160.0-161.0
161.0-162.0
162.0-163.0
163.0-164.0
164.0-165.0
165.0-166.0
166.0-167.0
167,0-168.0
168.0-169.0
169.0-170.0

Oil

2.8
1.5
1.4
1.9

.4

.5

.4

.5

.3

.8

.5

.5

.2

.7

.5

.2

.4

.9
1.2

. 1.7
1.7
2.4
1.0

.8

.6

.8

.8

.9

.8

.7
0.4
1.2

.3

.7
1.6

.9

.8

.7

.9

.5

.4

.4

.2

.9

.5

.7

Height

Water

1.5
1.2
1.2
1.6

.8

.8

.5

.3

.2

.3

.1

.3

.3

.4

.4
,4

* .4
.5
.8

1.3
1.1
1.9
1.3
1.4
1.5
1.4
1.5
1.7
1.5

.8
1.0
1.3

.6
1.0
1.9
1.6
1.8
1.8
1.9
1.8
1.7
1.4
1.2
1.4

.9

.7

percent
Spent
 hale

94.9
96.6
96.9
95.8
98.4
98.3
98.8
98.8
98.6
98.5
99.0
98.7
99.2
98.1
98.7
99.0
98.7
98.0
97.0
96.4
96.5
94.7
97.2
97.0
97.3
97.1
97.2
96.9
97.1
97.9
98.0
96.5
98.5
97.4
95.6
96.8
96.7
96.4
96.2
96.9
97.0
97.4
97.8
97.0
98.0
98.0

Specific
Gal per ton Bravitv

Ca& + 
loss

0.8
.7
.5
.7
.4
.4
.3
.4
.9
.4
.4
.5
.3
.8
.4
.4
.5
.6

1.0
.6
.7

1.0
.5
.8
.6
.7
.5
.5
.6
.6

0.6
1.0

.6

.9

.9

.7

.7
1.1
1.0

.8  

.9

.8

.8

.7.

.6

.6

012^

7.3
3.9a
3.5a
5.0a

.9a
1.3a
l.la
1.2a

.7a
2.0a
1.2a
1.3a

.5a
2.0a
1.3a

.5a
1.2a
2.4a
3. la
4.4a
4.5a
6.2
2.7a
2. la
1.5a
2. la
2.2a
2.4a
2. la
1.8a
1.2a
3.2a

.7a
1.8a
4.2a
2.3a
2.2a
1.7a '
2.2a
1.4a
l.la
1.2a

.6a
2.3a
1.3a
1.9a

of oil at 
Water. 6Q"/60* F

3.6 0.911
2.9
2.9
3.8
1.9
1.9
1.2

.7

.5

.7
,2
.7
.7

1.0
1.0
1.0
1.0
1.2
1.9
3.1
2.6
4.6 .923
3.1
3.4
3.6
3.4
3.6
4.1
3.6
1.9
2.4
3.1
1.4
2.4
4.6
3.8
4.3

. 4.3
4.6
4.3
4.1
3.4
2.9
3.4
2.2
1.7
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OU-SHA1.F ASSAYS BY NDMFIBi FISHER RETORT

i«tpl.. fro. tht U.S. Geological «urv«y'a Corohol,
78-6 (Continued)

Depth

170.0-171.0 
171.0-172.0 
172.0-173.0 
173.0-174.0 
174.0-175.0 
175.0-176.0 
176.0-177.0 
177.0-178.0 
178.0-179.0 
179.0-180.0 
180.0-181.0 
181.0-182.0 
182.0-183.0 
183.0-184.0 
184.0-185.0 
185.0-186.0 
186.0-187.0 
187.0-188.0 
188.0-189.0 
189.0-190.0 
190.0-191.0 
191.0-192.0 
192.0-193.0 
193.0-194.0 
194.0-195.0 
195.0-196.0 
196.0-197.0 
197.0-198.0 
198.0-199.0 
199.0-200.0 
200.0-201.0 
201.0-202.0 
202.0-203.0 
203.0-204.0 
204.0-204.95

Oil

.3

.0

.1

.0

.2

.3

.4

.3

.1

.4

.6

.3

.5

.4
0.6

.3

.1

.2

.4

.7

.8

.2

.3

.6

.6

.8
1.1

.9

.4

.7
1.0
.7
.9
.9

1.0

Weiar,t~

Water

.4

.2

.2

.2

.2

.2

.4

.4

.2

.6

.3

.4

.4

.4
0.3

.2

.4

.3

.4

.8 '

.6

.4

.7

.9

.8

.9
1.3
1.3
1.2
1.7
2.4
1.0
2.3
1.7
3.6

percent.
Spent 

^ h«3e

98.9
99.6
99.5
99.4
99.4
99.2
98.9
98.9
99.0
98.6
98.8
98.8
98.6
98.7
98.6
99.1
99.1
99.1
98.6
98.1
98.1
98.8

.98.4
98.0
98.1
97.7
97.0
97.2
97.6
97.0
95.1
97.4
95.7
95.8
94.7

   r    " .         . *l>«cifit

C** + 
loss

            1 MM

.4

.2

.2

.4

.2

.3

.3

.4

.7

.4

.3

.5

.5

.5
0.5

.4

.4.

.4

.6

.4

.5

.6

.6.

.5

.5

.6

.6

.6

.8

.6
1.5

.9
1.1
1.6

.7

Oil!/
  «       BMBI m.

. 8a
Trace

.3a
Trace

.5a

.7a
l.Oa

.7a

.4a
l.Oa
1.4a

.9a
1.3a
l.la
1.5a

. 6a

.3a

.5a '
l.Oa
1.9a
2. la

.6a

.9a
1.5a
1.6a
2. la
2.9a
2.4a
l.la
1.9a

.2.6a
l.Ba
2.3a
2.4a
2.6a

of c;l mt 
Water 60Vr.n* r

1.0
.4
.5
.4
.5
.5

1.0
1.0

.5
1.4

.7
1.0
1.0
1.0
0.7

.5
1.0

.7
1.0
1.9
1.4
1.0
1.7
2.2
1.9
2.2
3.1
3.1
2.9
4.1
5.8
2.4
5.5
4,1
8.6

"a" indicates specific gravity estimated as 0.92.
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011.-SUAUE ASSAYS BY MODIFIED FISCHHH WTORT ITTIIOh

i«»T»lm from Lht U.S. Ccolcgic.l Survry'* Corehol* 78-7 drlJUJ in
«c. 24, T. 2 N., R. 100 W. . Rio ll.nco County, Colorldo

Depth

-Fro- Tn

40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0
49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.0
76.0-77.0
77.0-78.0
78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0

-*ifHt T»ercvm" T ""~ r.,>, ^r- -n-

Oil

3.0
1.9
2.7
4.7
7.0
4.5
1.5
2.0
2.7
6.3
3.6
3.0
1.4
1.8
1.9
1.6
1.7
2.4
3.5
3.3
2.3
1.5
1.7
1.9
1.5
1.0

.5
t . i

1.0
1.4
1.9
2.5
2.1
3.4
3.1
1.6
2.9
1.6
3.0
2.9
2.3
2.8
2.2
1.8

V!nt<r

4.0
4.5
3.9
3.6
3.3
5.0
2.0
2.8
3.8
4.4
4.2
4.0
4.0
3.6
3.8
5.0
5.0
4.4
3.8
3.3
3.6
4.5
4.5
3.5
4.2
4.0
2.9
2.6
4.5
4.0
3.8
3.7
2.7
3.4
3.2
2.3
3.5
2.5
3.7
2.8
2.5
3.8
3.2
2.3

Spent
chale  '         

92.0
92.4
92.4
90.6
87.4
88.8
95.8
93.4
92.6
87.1
90.1
91.4
93.5
93.4
93.2
92.1
92.1
91.6
90.4
90.9
92.5
92.6
91.9
93.1
93.3
93.8
95.7
95.1
93.0
93.0
92.8
92.3
93.9
91.3
91.5
95.5
92.4
93.9
92.2
93.3
94.3
92.2
93.5
94.9

Uu& * 

lOEK
» »      » 

1.0
1.2
1.0
1.1
2.3
1.6

.7
1.8

.9
2.2
2.1
1.6
1.1
1.2
1.1
1.3
1.2
1.6
2.3
1.5
1.6
1.4
1.9
1.5
1.0
1.2

.9
1.6
1.5
1.6
1.5
1.5
1.3
1.9
2.2

.6
1.2
2.0
1.1
1.0

.9
1.2
1.1
1.0

01 ji'
.

7.9
5.0a
7.3

12.1
18.2
12.2

3.9a
5.5
7.2

16.6
9.4
7.9
3.7a
4.8a
5. la
4.2a
4.5a
6.5
9.2

10.1
6.2
3.8a
4.5a
5.0a
3.8a
2.5a
1.3a
1.8a
2.7a
3.6a
5. la
6.4
5.6
8.9
8.2
4. la
7.6
4.2a
7.8
7.8
6.0
7.5
5.9
4.7a

Water   ___ 

9.6
10.8
9.3
8.6
7.9
2.0
4.8
6.7
9.1

10.5
10.1
9.6
9.6
8.6
9.1

12.0
12.0
10.5
9.1
9.1
8.6

10.8
10.8
8.4

10.1
9.6
7.0
6.2

10.8
9.6
9.1
8.9
6.5
8.1
7.7
5.5
8.4
6.0
8.9
6.7
6.0
9.1
7.7
5.5

ar«vci iic 
trovit y 
of olj «t
fe2Vf.f)* r

0.914

.900

.923

.919

.908

.890

.893

.913

.915

.922

.893

.908

.908

.900

0.918
.911
.921
.925

.919

.907

.903

.906

.901

.891

99



01L-SHA1.F ASSAYS BY HDMIIEI) FISCHCR RETORT

   pits fro. the U.S. C.ologic.1 fiurv«v'. CorehoU
78-7 (Continued)

Depth

85.0-86,0 
86.0-87.0 
87.0-88.0 
88.0-89.0 
89.0-90.0 
90.0-91.0 
91.0-92,0 
92.0-93.0 
93.0-94.0 
94.0-95.0 
95.0-96.0 
96.0-97.0 
97.0-9C.O 
98.0-99.0 
99.0-100.0 

100.0-101.0 
101.0-102.0 
102.0-103.0 
103.0-104.0 
104.0-105.0 
105.0-106.0 
106.0-107.0 
107.0-108.0 
108.0-109.0 
109.0-110.0 
110.0-111.0 
111.0-112.0 
112.0-113.0 
113.0-114.0 
114.0-115.0 
115.0-116.0 
116.0-117.0 
117.0-118.0 
118.0-119.0 
119.0-120.0 
120.0-121.0 
121.0-122.0 
122.0-123.0 
123.0-124.0 
124.0-125.0 
125.0-126.0 
126.0-127.0 
127.0-128.0 
128.0-129.0 
129.0-130.0 
130.0-131.0

Oil

1.7
1.6
1.4
1.1

.7
1.1
1.5
2.7
2.4
3.1
5.6
7.6
6.9
6.1

3 5.4
) 7.1
3 8.7
3 2.9
3 3.8
3 4.7
) 4.5
) 4.0
) 4.4
) 1.3
) 2.1
) 2.3
1 . 2.1
I '2.2
i 3.2
i 4.3
i 4.0

4.1
3.7
4.3
4.3
4.9
4.9
5.4
4.6
6.1
5.4
3.6

' 1.9
' 1.6

1.2
1.3

Weisnt

  i . 

2.6
3.5
2.8
3.1
3.4
3.4
3.5
3.2
3.2
3.3
3.5
2.9
3.5
4.4
4.6
3.5
3.7
3.9
3.4
3.4
4.4
2.9
3.8
2.0
2.7
3.8
3.7
3.1
3.8
3.7
3.5
2.6
2.7
2.3
4.5
3.9
3.7
4.6
4.0
2.7
3.1
3.2
4.0
3.3
2.7
3.8

percent
Spent
 hale ' M  i

94.9
93.8
94.0
94.7
95.0
94.0
93.9
92.9
92.4
92.0
88.6
87.3
87.3
87.2
87.3
86.6
84.9
90.8
91.3
89.9
89.1
91.8
90.2
95.6
94.4
92.7
92.7
93.6
91.7
90,2
91.0
91.3
92.2
92.0
89.3
89.1
89.5
87.8
88.6
90.1
89.4
90.5
92.6
94.0
95.2
92.6

_____ Gal per tor.
US* +

       1-. 

.8
1.1
1.8
1.1

.9
1.5
1.1
1.2
2.0
1.6
2.3
2. 2
2.3
2.3
2.7
2.8
2.7
2.4
1.5
2.0
2.0
1.3
1.6

.6

.8
1.2
1.5
1.1
1.3
1.8
1.5
2.0
1.4
1.4
1.9
2.1
1.9
2.2
2.8
1.1
2.1
2.7
1.5
1.1

.9
1.8

ou^

4.3a
4. la
3,7a
2.8a
1.8a
3.0a
3.9a
7.2
6.5
8.2

14.4
19.8
18.4
16.2
14.2
18,8
23.0
7.5
9.9

12.4
11.7
10.4
11.3
4.7a
5.6
6.2
5.6
6.1
8.8

11.5
10.8
10.9
9.9

11.4
11.6
13.2
13.0
14.3
12.2
16.3
14.3
9.8
4.9a
4. la
3.0a
4.6s

Water

6.2
8.4
6.7
7.4
8.1
8.1
8.4
7.7
7.7
7.9
8.4.
7.0
8.4

10.5
11.0
8.4
8.9
9.3
8.1
8.1

10.5
7.0
9.1
4.8
6.5
9.1
8.9
7.4
9.1
8.9
8.4
6.2
6.5
5.5

10.8
9.3
8.9

11.0
9.6
6.5
7.4
7.7
9.6
7.9
6.5
9.1

gravity 
of oil «t

"^^"""^"'"'"""'"""'"^^'"  "'  ^       B

.906

.908

.908

.921

.920

.907

.906

.919

.907
0.906

.911

.918

.919

.916

.915

.925

.892

.881

.879

.877

.884

.893

.897

.894

.896

.905

.898

.898

.897

.904

.897

.895

.895

.885

100



01L-SHA1.F. ASSAYS BY NOMUCI) FISCHCR HETORT KUTHOD

ts fro* the U.S. Geological Survey's Corehole
78-7 (Continued)

Yielc of oroc
WeiRr.t Derccni

Frc.r To

131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-133.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
148.0-149.0 .
149.0-150.0
150.0-151.0
151.0-152.0
152.0-153.0
153.0-154.0
154.0-155.0
155.0-156.0
156.0-157.0
157.0-158.0
158.0-159.0
159.0-160.0
160.0-161.0 
161.0-162.0
162.0-163.0
163.0-164.0
164.0-165.0
165.0-166.0
166.0-167.0
167.0-163.0
168.0-169.0 
169.0-170.0 
170.0-171.0
171.0-172.0 
172.0-173.0
173.0-174.0 
174.0-175.0

Oil

2.3
3.3
4.2
4.9
6.6
5.2
4.8
4.4
3.3
3.2
1.9
2.1
2.2
1.0
1.8
1.9
2.5
2.4
3.3
2.8
3.5
1.5
1.6

.7

.6

.6

.7
  1.2

1.7
1.5
0.4

.3

.4

.6
1.4
5.0
8.0
8.7
5.4 
5.1
4.5 
3.0
1.2 
1.7

VJnter

3.9
3,5
2.6
3.3
3.4
3.8
3.9
4.0
3.8
3.0
3.8
3.8
4.2  
2.9
3.7
3.6
4.5
5.3
3.5
3.3
3.3
4.0
3.7
4.2
4.4
4.6
4.0
4.0
4.1
3.9 
2.5
2.9
3.7
2.9
3.8
3.7
3.9
3.7 
3.6 
4.5
3.8 
4.0
4.2
3.7

101

Spent
 hale

91.6
91.7
91.9
90.1
86.9
88.9
89.3
88.9
90.7
91.8
92.1
92.0
91.4
94.0
92.6
92.0
90.2
90.9
91.3
91.4
91.4
93.1
93.2
93.6
92.6
92.8
93.3
92.9
92.1
93.4 
95.3
95.8
94.6
94.4
93.1
89.2
85.5
85.1 
89.4 
88.7
89.3 
91.3
93.2
91.9

lOBF

2.2
1.5
1.3
1.7
3.1
2.1
2.0
2.7
2.2
2.0
2.2
2.1
2.2
2.1
1.9
2.5
2.8
1.4
1.9
2.5
1.8
1.4
1.5
1.5
2.4
2.0
2.0
1.9
2.1
1.2 
1.8
1.0
1.3
2.1
1.7
2.1
2.6
2.5 
1.6
1.6
2.4 
1.2
1.4 
2.7

Caj per ton

on-'

6.1
8.8

11.0
12.9
17.4
13.8
12.8
11.6
8.7
8.4
5.0a
5.8
6.0
2.6a
4.7a
4.9a
6.5
6.1
8.6
7.3
9.2
3.9a
4. la
1.9a
1.5a
1.7a
1.8a
3.0a
4.3a
3.9a 
l.la
.7a

l.Oa
1.5a
3.7a

12.9
20.8
22.9 
14.1
13.3

  11.7 
8.2
3.3a
4.7

Water-

9.3
8.4
6.2
7.9
8.1
9.1
9.3
9.6
9.1
7.2
9.1
9.1

10.1
7.0
8.9
8.6

10.8
12.7
8.4
7.9
7.9
9.6
8.9

10.1
10.5
11.0
9.6
9.6
9.8
9.3 
6.0
7.0
8.9
7.0
9.1
8.9
9.3
8.9 
8.6 

10.8
9.1 
9.6

10.1 
8.9

Specific

gravity 
of oil «t

0.895
.901
.907
.911
.911
.902
.898
.904
.901
.901

.884

.893

.921

.925

.921

.918

.912

0.928
.921
.914
.920 
.930
.924 
.890

.881



OXL-SHAI.F. ASSAYS BY Horn icii risrncR RETORT w:Tiin,>

 ««pl«* frott th« U.S. Geological Rurv.y'e Corehol*

78-7 (Continutd)

Yitid of croc;,

Depth
_Frc- To

175.0-176.0
176.0-177.0
177.0-178.0
178.0-179.0
179.0-180.0
180.0-181.0
181.0-182.0
182.0-183.0
183.0-184.0
184.0-185.0
185.0-186.0
166.0-187.0
187,0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195.0
195.0-196.0
196.0-197.0
197.0-198.0
198.0-199.0
199.0-200.0
200.0-201.0
201.0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206.0
206.0-207.0
207.0-208.0
208.0-209.0
209.0-210.0
210.0-211.0
211.0-212.0
212.0-213.0
213.0-214.0
214.0-215.0
215.0-216.0
216.0-21710
217.0-218.0
218.0-219.0
219.0-220.0
220.0-221.0

013

2.3
1.0

.3

.8
2.5
1.5
2.1
2.0
1.6
2.2

.8

.6
1.5

.5

.3

.2
0.6

.5

.5

.5

.8
1.3
3.3
3.8
2.3
3.5
1.8
2.1
2.6
3.3
1.4

.3

.5

.6
1.9
2.2
3.1
2.4
2.4
2.0
2.5
2.3
2.6
2.0
2.0
2.5

fcei&nt

Waterm~~^___i___ 

4.7
3.4
2.8
3.1
4.4
4.4
4.6
4.1
4.6
4.5
3.7
3.7
4.2
3.5
3.5
3.3
2.8
2.9
2.4
3.4
3.1
3.4
3.8
3.7
4.5
3.4
3.6
3.5
3.9
4.5
3.2
2.5
2.2
2.5
3.2
3.2
3.3
3.5
3.4
3.3
2.7
2.6
3.0
2.7
2.7
2.5

perrcr.:
Spent 
 ha] e

91.0
94.4
95.8
94.5
90.6
91.8
91.3
91.3
90.6
91.3
93.8
93.4
92.1
94.3
94.3
95.0
94.6
94.6
96.2
94.7
94.5
93.1
90.8
90.3
91.8
91.0
93.0
92.6
91.2
89.9
94.4
96.4
96.1
95.2
91.7
92.7
91.5
92.2
92.1
92.8
93.3
93.1
92.6
94.2
93.4
93.7

   .   »  ̂«i " -~ ~~»»

105F
"««»   «    «  

2.0
1.2
1.1
1.6
2.5
2.3
2.0
2.6
3.2
2.0
1.7
2.3
2.2
1.7
1.4
1.5
2.0
2.0

.9
1.4
1.6
2.2
2.1
2.2
1.4
2.1
1.6
1.8
2.3
2.3
1.0

.8
1.2
1.7
3.2
1.9
2.1
1.9
2.1
1.9
1.5
2.0
1.8
1.1
1.9
1.3

otii'
- »^          « 

6.3
2.6a

.8a
2.2a
6.8
3.8a
5.9
5.4
4. la
6.0
2.0a
1.7a
3.9a
1.4a

.8a

.6a
1.5a
1.2a
1.3a
1.2a
2. la
3.5a
8.6
9.8
6.1
9.2
4.8a
5.8
7.1
8.7
3.7a

.7a
l.Aa
1.7a
5.0a
5.9
8.2
6.4
6.5
5.5
6.8
6.2
7.0
5.5
5.4
6.9

Water  -   -»» 

11.3
8.1
6.7
7.4

10.5
10.5
11.0
9.8

11.0
10.8
8.9
8.9

10.1
8.4
8.4
7.9
6.7
7.0
5.8
8.1
7.4
8.1
9.1
8.9

10.8
8.1
8.6
8.4
9.3

10.8
7.7
6.0
5.3
6.0
7.7
7.7'

7.9
8.4
8.1
7.9
6.5
6.2
7.2
6.5
6.5
6.0

  & -

gravity 
of oil at

.878

.881

.873

.869

.865

0.910
.922
.896
.913

.883

.895

.897

.889

.898

.891

.893

.893

.890

.888

.891

.881

.881

.882
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01L-SHA1.F ASSAYS BY MDMIIFJ) FlSfHER RETORT KITUOJ)

  »pl«* fro* th* U.S. CicolojUcAl Rurvey'i Corehole
78-7 (Continutd)

Yitlct of proouci

Depth
Frcm To

265.0-266.0
266.0-267.0
267.0-268.0
268.0-269.0
269.0-270.0
270.0-271.0
271.0-272.0
272.0-273.0
273.0-274.0
274.0-275.0
275.0-276.0
276.0-277.0
277.0-273.0
278.0-279.0
279.0-280.0
280.0-281.0
281.0-282.0
282.0-283.0
233.0-284.0
284.0-285.0
285.0-286.0
286.0-287.0
287.0-288.0
288.0-239.0
289.0-290.0
290.0-291.0
291.0-292.0
292.0-293.0
293.0-29^.0
294.0-295.0
295.0-296.0
296.0-297.0
297.0-298.0
298.0-299.0
299.0-300.0
300.0-301.0
301.0-302.0
302.0-303.0
303.0-304.0

Oil

3.8
1.3

.8

.5

.3

.1

.5

.5
4.9
4.8
2.9
1.5
2.2
1.7
1.3
3.5
3.2
3.4
3.8
3.5
3.0
3.2
1/4
4.7
5.7
5.5
2.0
1.7
2.4
4.7
5.0
5.5
5.4
4.0
2.4
2.1
2.1
2.8
4.4

We : pr, c

Water

4.0
4.0
3.7
3.0
1.8
1.2
2.6
1.8
3.3
3.4
3.0
2.9
3.4
3.2
3.3
3.9
3.S
3.4
3.54'.0

3.1
3.8
3.5
3.2
3.7
3.6
3.2

. 3.8
3.9
3.4
2.9
3.5
3.5
2.7
3.2
3.5
2.0
3.6
3,0

percent
Speru
 ha]*        

90.2
93.2
94.0
94.6
97.1
98.0
95.3
95.9
90.0
89.7
92.9
94.4
92.1
93.5
93.6
90.4
91.2
90.8
90.3
90.9
92.0
90.0
93.9
90.5
88.4
88.6
92.9
93.1
91.6
89.8
90.1
88.8
89.5
90.8
93.0
92.9
93.8
91.9
91.2

£** +
lose       . 

2.0
1.5
1.5
1.9

.8

.7
1.6
1.8
1,8
2.1
1.2
1.2
2.3
1.6
1.8
2.2
1.8
2.4
1.9
1.6
1.9
3.0
1.2
1.6
2.2
2.3
1.9
1.4
2.1
2.1
2.0
2.2
1.6
2.5
1.4
1.5
2.1
1.7
1.4

G*J »

QpJ./
 «          «^« 

10.0
3.5a
2.0a
1.3a

.7a

.3a
1.4a
1.2a

12.8
12.6
8.0
4.0a
6.0
4.5a
3.4a
9.4
8.6
8.9

10.0
9.1
8.1
8.5
3.6a

12.3
14.9
14.6
5.2
4. 4a
6.4

12.3
13.2
14.7
14.5
10.7
6.4
5.6
5.6
7.3

11.4

er ton

  Water.

9.6
9.6
8.9
7.2
4.3
2.9
6.2
4.3
7.9
8.1
7.2
7.0
8.1
7.7
7.9
9.3
9.1
8.1
8.4
9.6
7.4
9.1
8.4
7.7
8.9
8.6
7.7
(J. 1
9.3
8.1
7.0
8.4
8.4
6.5
7.7
8.4
4.8
8.6
7.2

Specific;
gravity
of oil mt

.905

.914

.910

.882

.880

.892
0.897

.921

.922

.916

.897

.892

.920

.919

.899

.906

.915

.911

.904

.898

.899

.907

.897

.889

.907

.903

.921

I/ "a" indicates specific gravity estimated as 0.92,
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OIL-SHALE ASSAYS BY MODIFIED FISCHF.R RETORT

from the U.S. Geological Survry'* Corohol* 73-3 drilled In
sec. 22, T. IN., R. 100 W. , Rio Blanco County, Colorado

Depth

.Fron TO

20.0-21.0
21.0-22.0
22.0-23.0
23.0-24.0
24.0-25.0
25.0-26.0
26.0-27.0
27. 0-28. ON
28.0-29.0
29.0-30.0
30.0-31.0
31.0-32.0
32.0-33.0
33.0-34.0
34.0-35.0
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0

f 41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0
49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0

bfciv.hr.

Oil

1.2
1.1
1,4
1.9

.7

.6
1.9
2.3
2.3
1.7
5.4
7.6
7.7
4.8
5.1
4.9
3.0
4.0
1.9
2.2
2.3
2.5
2.7
2.4
1.3
2.5
2.7
3.1
3.2
5.1
3.2
6.9
4.3
3.7
3.4
3.1
3.2
5.8
6.2
5.9
4.6
8.4
7.8
5.9
5.0

Wnter

5.2
3.7
5.5
5.0
5.5
5.5
5.2
5.0
4.5
6.0
4.4
4.0
3.2
2.9
3.6
3.9
2.7
3.0
3.6
3.4
3.2
3.6
3.8
3.6
3.6
3.3
3.4
3.1
3.6
3.9
3.7
3.4
5.0
4.0
3.7
3.8
3.6
3.5
4.3
3.7
5.5
4.0
3.5
3.9
2.9

percent
Spent 
shale

92.4
94.3
92.0
92.0
92.9
92.4
91.7
91.6
91.9
91.0
88.4
85.7
85.3
90.6
88.7
89,3
93.2
90,7
93.2
93.1
93.0
92.4
92.1
92.5
93.4
92.7
92.5
92.3
91.4
8£. 9
91.5
87.4
83.8
90.6
90.7
91.6
91.6
88.6
87.3
88.5
87.9
84.4
86.3
88.2
89.5

loss

1.2
.9

1.1
1.1

.9
1.5
1.2
1.1
1.3
1.3
1.8
2.7
3.8
1.7
2.6
1.9
1.1
2.3
1.3
1.3
1.5
1.5
1.4
1.5
1.2
1.5
1.4
1.5
i.a
2.1
1.6
2.3
1.9
1.7
2.2
1.5
1.6
2.1
2.2
1.9
2.0
3.2
2.4
2.0
2.6

Gal orr ton

01 &

3.2a
2.9a
3.6a
4.8a
1.9a
l.ba
4.9a
6.2
6.1
4.5a

14.2
19.9
20.2
12.6
13.6
13.2
8.1

10.7
5. la
5.8
6.3
6.9
7.3
6.6
4.8a
6.8
7.4
8.3
8.8

13.8
8.7

18.2
11.4
10.1
9.3
8.5
8.8

15.5
16.6
15.7
12.4
22.2
20.5
15.6
13.3

Water

12.5
8.9

13.2
12.0
13.2
13.2
12.5
12.0
10.8
14.4
10.5
9.6
7.7
7.0
8.6
9.3
6.5
7.2
8.6
8.1
7.7
8.6
9.1
8.6
8.6
7.9
8.1
7.4
8.6
9.3
8.9
8.1

12.0
9.6
8.9
9.1
8.6
8.4

10.3
8.9

13.2
9.6
8.4
9.3
7.0

Specific 
provity 
of oij at

.920

.920

.920

.°20

.920

.920

.920

.886

.894
. Q 20
.909
.915
.920
.909
.904
.896
.887
.897
. 92C
.389
.885
.878
.878
.856
.920
.883
.877
.884
.885
.892
.891
.907
.896
.650
.381
.876
.883
.897
.898
.891
.886
.901
.914
.909
.900
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01L-SHA1.F. ASSAYS BY MODI1JEJ) FISCHER RETORT METHOD

th« U.S.
78-8 (Continutd)

Cor«hole

Depth
YTQT. To

65.0-66.0
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.0
76.0-77.0
77.0-78.0
78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88,0-89.0
89.0-90.0
90.0-91.0
91.0-92.0
92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0
96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.0

100.0-101.0
101.0-102,0
102.0-103.0
103.0-104.0
104.0-105.0
105.0-106.0
106.0-107.0
107.0-103.0
108.0-109.0
109.0-110.0

Qi]

8.8
8.6

11.9
11.6
8.0
6.5
7.8

11.2
8. a
4.4
3.9
4.6
4.6
4.7
7.6
4.9
4.0
3.7
5.0
4.0
2.0
1.5
2.2
3.1
4.1
5.6
7.8
4.4
6.9
4.9
4.1
2.7
4.2
6.2

11.0
10.8
13.3
12.3
6.8

11.1
8.8
6.1
5.2
8.4
8.4

WeiRnr

Water
              m.

3.7
3.0
3.9
4.0
3.5
3.5
3.8
3.5
3.9
3.9
3.7
3.0
3.2
3.7
2.9
3.8
4.3
3.0
3.5
3.6
4.0
3.3
3.7
3.7
3.1
3.0
3.2
1.7
2.8
3.1
3.1
3.3
3.1
3.0
2.9
4.0
3.5
3.7
3.7
3.7
3.8
3.7
3.3
2.9
2.7

perrciu
Spent

^ hale

85.0
86.0
80.9
81.2
86,0
88.1
86.0
82.1
84.0
90.3
91.2
91.0
91.1
90.2
87.0
89.0
89.8
91.1
90.0
91.0
91.3
94.6
93.0
91.7
91.5
89.6
86.5
92.8
88.1
90.7
91.6
92.7
91.2
88.9
82.6
82.0
79.5
80.3
87.3
82.1
85.0
88. 2
89.5
85.7
86.7

_____ G&] per ton
Cat +
lose        

2.5
2.4
3.3
3.2
2.5
1.9
2.4
3.2
3.3
1.4
1.2
1.4
1.1
1.4
2.5
2.3
1.9
2.2
1.5
1.4
2.7

.5
1.1
1.5
1.2
1.8
2.5
1.1
2.2
1.3
1.2
1.3
1.5
1.9
3.5
3.2
3.7
3.7
2.2
3.1
2.4
2.0
2.0
3.0
2.2

01 1!'

23.1
22.7
31.5
30.7
21.0
17.4
20.6
29.7
22.9
11.9
10.6
12.4
12.3
12.8
20.0
13.0
10.8
9.9

13.5
10.8
5.6
4.3a
6.0
8.5

11.2
14.7
20.4
11.4
18.2
13.1
11.0
7.3

11.0
16.4
28.9
28.7
35.1
32.7
17.8
29.1
22.9
16.2
14.2
22.3
22.4

Water 

8.9
7.2
9.3
9.6
8.4
8.4
9.1
8.4
9.3
9.3
8.9
7.2
7.7
8.9
7.0
9.1

10.3
7.2
8.4
8.6
9.6
7.9
8.9
8.9
7.4
7.2
7.7
4.1
6.7
7.4
7.4
7.9
7.4
7.2
7.0
9.6
8.4
8.9
8.9
8.9
9.1
8.9
7.9
7.0
6.5

gravity 
cf oil at

.912

.910

.907

.909

.907

.894

.902

.906

.915

.890

.882

.385

.8i)8

.890

.906
.904
.895
.889
.888
.882
.872
.920
.871
.878
.890
.915
.918
.919
.914
.895
.889
.896
.906
.910
.916
.901
.904
.901
.916
.915
.918
.897
.884
.899
.896
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01L-SHA1.F ASSAYS BY HDMLHEI) F1SCHER RETORT KITHOJ)

imple* from the U.S. Geological fturvey'i Corehole
78-8 (Continued)

Depth
Fron To

110,0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118.0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0
123.0-124.0
124.0-125.0
125.0-126.0
126.0-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0
143.0-144.0
144.0-145.0
145.0-146.0
146.0-147.0
147.0-148.0
148.0-149.0
149.0-150.0
150.0-151.0
151.0-152.0
152.0-153.0
153.0-154.0
154.0-155.0

013

8.0
7.8
7.4
8.7
8.3

11.8
8.5
6.5
1.9'

2.5
3.4
1.3
2.7
6.8
7.4

11.8
6.6
4.6
4.7
2.0
2.7
4.5
4.8
6.4
3.1
2.4
1.6
2.3
1.3
1.0
1.5
2.9
1.0
1.2
4.8

11.0
12.3
10.3
6.5
5.4
3.8
3.8
3.6
3.4
3.0

Vieignt

Vntcr

2.3
2.1
3.2
3.8
3.8
3.3
3.7
4.0
3.5
2.7
3.0
3.9
3.2
2.7
1.6
3.0
3.5
3.5
3.0
3.5
3.2
3.2
3.0
3.5
2.7
2.9
3.4
3.6
4.3
4.8
4.0
3.7
3.8
3.7
2.9
3.0
3.5
3.3
3.6
3.6
3.4
3.2
3.6
4.0
3.5

Derccnt
Spent
 hale

87.7
87.4
86.9
85.0
85.2
81.3
85.1
87.3
92.9
93.6
92.4
93.8
92.9
88.2
88.4
81.9
87.2
89.0
90.3
92.8
92.1
89.6
90. 9
87.8
92.9
92.8
93.9
92.9
93.4
92.5
93.7
92.2
94.2
94.0
91.2
82.9
80.4
83.0
87.9
89.2
91.0
90.1 '
91.5
91.3
90.6

Uftfc +

loss

2.0
2.7
2.5
2.5
2.7
3.6
2.7
2.2
1.7
1.2
1.2
1.0
1.2
2.3
2.6
3.3
2.7
2.9
2.0
1.7
2.0
1.7
1.3
2.3
1.3
1.9
1.1
1.2
1.0
1.7
0.8
1.2
1.0
1.1
1.1
3.1
3.8
3.4
2.0
1.8
1.8
2.9
1.3
1.3
2.9

Gal per ton

mil'

21.3
20.6
19.7
23.3
22.1
31.4
23.0
17.7
4.9a
6.8
9.4
3.3a
7.3

17.9
19.7
30.9
17.7
12.6
12.5
5. la
7.2

14.3
12.7
16.9
8.4
6.6
4.2a
6.3
3.4a
2.6a
3.9a
8.0
2.8a
3. la

12.8
29.0
32.4
26.6
17.4
14.6
10.4
10.5
10.0
9.4
8.3

Water

5.5
5.0
7.7
9.1
9.1
7.9
8.9
9.6
8.4
6.5
7.2
9.3
7.7
6.5
3.8
7.2
8.4
8.4
7.2
8.4
7.7
7.7
7.2
8.4
6.5
7.0
8.1
8.6

10.3
11.5
y.6
8.9
9.1
8.9
7.0
7.2
8.4
7.9
8.6
8.6
8.1
7.7
8.6
9.6
8.4

Specific 
gravity
of oil at
eovfen* r

0.895
.905
.902
.895
.900
.900
.891
.882
.920
.879
.883
.920
.887
.909
.905
.921
.889
.884
.894
.920
.908
.915
.912
.909
.880
.873
.920
.883
.920
.920
.920
.881
.920
.920
.909
.906
.912
.925
.901
.881
.877
.879
.866

BAT . OO J

.871
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01L-SHA1.F. ASSAYS BY HDMIJE,, FZSCHER RETORT

 *«1»1« fro. th. U.S. CtoloiUcal Rurv.y'. Cor«hol*

78-8 (Cotitinutd)

Depth
FTGTT____Tr>

155.0-156,0
156.0-157.0
157.0-158.0
158.0-159.0
159.0-160.0
160.0-161.0
161.0-162.0
162.0-163.0
163.0-164.0
164.0-165.0
165.0-166.0
166.0-167.0
167.0-168.0
168.0-169.0
169.0-170.0
170.0-171.0
171.0-172.0
172.0-173.0
173.0-174,0
174.0-175.0
175.0-176.0
176.0-177.0
177.0-178.0
178.0-179.0
179.0-180.0
180.0-181.0
181.0-182.0
182.0-183.0
183.0-184.0
184.0-185.0
185.0-186.0
186.0-187.0
187.0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195.0
195.0-196.0
196.0-197.0
197.0-198.0
198.0-1S9.0
199.0-200.0

Oil
   »         

1.0
1.2
1.6
2.0
6.7
5.3
4.4
5.3
4.0
1.9
1.1
.7

1.7
1.6
3.2
4.6
5.1
4.2
4.1
4.2
4.6
4.6
4.9
6.0
5.7
5.2
5.1
3.4
2.1
2.5
2.2
1.3

.8
1.0
1.2
1.5
2.8
3.0
3.3
6.2
7.5
7.1
8.0
9.2
4.9

Water

4.9
4.5
4.5
3.7
3.5
3.5
3.5
3.6
3.5
3.4
2.9
3.0
3.2
3.1
3.2
2.9
3.2
2.6
2.9
2.9
2.8
2.8
2.8
2.3
2.8
2.4
3.0
3.0
2.5
2.3
2.9
2.1
2.2
2.2
2.4
2.6
2.5
2.7
3.2
2.9
2.8
2.6
3.4
3.2
3.2

Spent
 hale    

93.0
93.2
92.6
93.3
87.5
89.5
90.6
89.3
89.7
93.5
95.2
95.6
94.0
94.1
91.8
90.7
89.4
90.9
91.4
91.4
90.4
90.1
89.7
88.6
89.1
90.0
88.6
90.5
92.6
93.2
92.3
95.0
94.9
95.4
94.5
94.0
92.6
91.1
90.7
88.4
86.7
87.9
86.5
85.3
89.1

ua» 4
loss

       .       

1.1

1.1

1.3
1.0
2.3
1.7
1.5
1.8
2.8
1.2

.8

.7
1.1
1.2
1.8
1.8
2.4
2.3
1.6
1.5
2.2
2.5
2.6
3.1
2.4
2.4
3.3
3.1
2.8
2.0
2.6
1.6
2.1
1.4
1.9
1.9
2.1
3.2
2.8
2.5
3.0
2.4
2.1
2.3
2.8

l*a J v

Dili/
»       i  

2.5a
3. la
4.2a
5.4

17.9
14.1
11.9
14.3
11.1
5.0a
2.8a
1.8a
4.6a
4.2a
8.7

12.3
13.6
11.3
11.0
11.2
12.3
12.5
13.1
16.3
15.3
14.1
13.7
9.4
5.8
6.8
6.2
3.4a
2.0a
2.7a
3. la
3.9a
7.8
8.2
9.1

16.8
20.2
19.1
21.2
24.2
13.3

er ton

Water

11.7
10.8
10.8
8.9
8.4
8.4
8.4
8.6
8.4
8.1
7.0
7.2
7.7
7.4
7.7
7.0
7.4
6.2
7.0
7.0
6.7
6.7
6.7
5.5
6.7
5.8
7.2
7.2
6.0
5.5
7.2
5.0
5.3
5.3
5.8
6.2
6.0
6.5
7.7
7.0
6.7
6.2
8.1
7.7
 7.7

.920

.920
.864
.902
.901
.883
.892
.874
.920
.920
.920
.920
.920
.871

0.884
.898
.892
.892
.891
.889
.892
.890
.888
.895
.895
.894
.852
.866
.864
.866
.920
.920

gOn

.920

.920

.869

.870

.875

.890

.895

.888

.900

.908

.868
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OJL-SHA1.F. ASSAYS BY , EJ) mrHER

fro. th* U.S. f*olo,Uc.) Survey'. Coreholr
78-8 (Continued)

Yieid of product.
We i ant percent

Depth
From To

200.0-201.0
201.0-202.0
202.0-203.0
203.0-204.0
204.0-205.0
205.0-206.0
206.0-207.0
207.0-203.0
208.0-209.0
209.0-210.0
210.0-211.0
211.0-212.0
212.0-213.0
213.0-214.0
214.0-215.0
215.0-216.0
216.0-217.0
217.0-218.0
218.0-219.0
219.0-220.0 
220.0-221.0
221.0-222.0
222.0-223.0
223.0-224.0
224.0-225.0
225.0-226.0
226.0-227.0
227.0-228.0 
228.0-229.0
229.0-230.0 
230.0-231.0
231.0-232.0
232.0-233.0
233.0-234.0
234.0-235.0
235.0-236.0
236.0-237.0
237.0-238.0
238.0-239.0
239.0-240.0
240.0-241.0
241.0-242.0

.242.0-243.0
243.0-244.0
244.0-245.0

on

2.4
1.2
1.5
2.7
7.9

10.0
4.5
2.2
1.9

.6

.7
1,0
7.0
7.7
5.2
5.4
7.1
7.8
6.8
2.9 
2.1
2.4
4.6
5.5
9.8

10.2
4.0
6.9 
7.4
5.6
2.4
2.9
4.9
5.1
7.8
8.0

10.1
4.5
4.0
4.1
1.0
1.2
1.1
1.1
1.1

Water

2.9
2.6
2.5
3.3
3.1
3.7
4.0
4.3
3.7
2.9
3.0
3.0
3.1
3.3
3.6
3.6
3.4
3.5
3.5
3.5 
3.2
3.7
3.7
3.1
2.9
3.5
3.2
3.0 
3.8
3.3 
3.5
4.0
3.2
3.6
2.7
2.7
2.2
2.9
2.4
2,1
1.9
2.1
2.6
2.2
1.9

Spem 
 halt

93.4
95.6
94.0
92.9
86.9
83.5
89.6
91.8
92.8
95.3
95.1
93.9
87.6
86.5
89.0
89.2
87.2
86.0
87.9
91.1 
92.6
92.7
89.9
88.9
85.5
84.3
91.1
88.7 
87.2
89.7 
92.9
92.0
90.8
90.2
86.3
85.3
84.5
90.6
91.4
92.7
96.3
95.8
95.5
96.1
96.4

£AJ» +
lose

1.3
.6

2.0
1.1
2.1
2.8
1.9
1.7
1.6
1.2
1.2
2.1
2.3
2.5
2.2
1.8
2.3
2.7
1.8
2.5
2.1
1.2
1.8
2.5
1.8
2.0
1.7
1.4 
1.6
1.4 
1.2
1.1
1.1
1.1
3.2
4.0
3.2
2.0
2.2
1.1

.8

.9

.8

.6

.6

Gal per ton

Dili7

6.5
3.2a
3.9a
7.2

20.7
25.8
12.0
6.1
4.8a
1.6a
1.8a
2.6a

18.5
20.5
13.9
14.4
18.8
20.8
18.1
7.9 
5.8
6.5

12.5
14.7
25.6
26.6
10.4
18.1 
19.6
14.9 
6.4
7.6

12.9
13.4
20.4
21.1
26.7
12.0
10.5
10.7
2.6a
3.2a
2.9i
2.9a
3.0a

Water

7.0
6.2
6.0
7.9
7.4
8.9
9.6

10.3
8.9
7.0
7.2
7.2
7.4
7.9
8,6
8.6
8.1
8.4
8.4
8.4 
7.7
8.9
8.9
7.4
7.0
8.4
7.7
7.2 
9.1
7.9
8.4
9.6
7.7
8.6
6.5
6.5
5.3
7.0
5.8
5.0
4.6
5.0
6.2
5.3
4.6

Specific 
gravity
of oil *t 
60V60* F

0.876
.920
.920
.885
;920

.925

.895

.881
.920
.920
.920
.920
.911
.902

QQO 
. Qj£

.895

.911

.902

.904
QOO. QOt,

.883 
077» o / /
fiQA . CO**

.894

.921

.916

.914

.915 

.908

.908 
0.902

.900

.911

.915

.919

.906

.909

.905

.906

.917

.920

.920

.920

.920

.520
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01L-SHA1.F ASSAYS 1Y fOMIIEl) riSCHER RETORT »:T|,n,>

aa fro* tha U.S. Geological gurv«y', Corahol*
78-8 (Continued)

Yield of procuct
Ve2gr.t percent

Depth
Frorr To

245.0-246.0 
246.0-247.0
247.0-248.0
248.0-249.0
249.0-250.0
250.0-251.0 
251.0-252.0
252.0-253.0 
253.0-254.0
254.0-255.0 
255.0-256.0
256.0-257.0
257.0-258.0 
258.0-259,0 
259.0-260.0 
260.0-261.0 
261.0-262.0 
262.0-263.0 
263.0-264.0 
264.0-265.0 
265.0-266.0 
266.0-267.0 
267.0-268.0 
268.0-269.0 
269.0-270.0 
270.0-271.0 
271.0-272.0 
272.0-273.0 
273.0-274.0 
274.0-275.0 
275.0-276.0 
276.0-277.0 
277.0-278.0 
278.0-279.0 
279.0-280.0 
280.0-281.0 
281.0-282.0 
282.0-283.0 
283.0-284.0 
284.0-285.0 
285.0-286.0 
286.0-287.0 
287.0-288.0 
288.0-289.0 
289.0-290.0

Oil

.8 
1.0

.7
1.2

.8

.9
1.2

.4 
1.2
1.2 
1.1
1.5
1.5 
1.3 
1.6 
0.8 

.9 
1.4 

.4 
3.3 
4.7 
3.4 
2.8 
1.5 
2.5 
3.0 
2.9 
2.7 
2.2 
5.3 
6.7 
4.6 
6.7 
7.4 
5.5 
3.6 
1.3 
5.7 
7.3 
5.8 
6.6 
4.3 
1.6 
4.0 
5.9

Water

2.2 
2.0
2.2
1.9
1.9
1.7 
1.9
2.8 
2.0
2.2
2.0
2.3
2.3 
2.1 
1.9 
3.0 
1.7 
1.5 
1.9 
1.3 
1.1 

.6 
2.0 
2.4 
2.5 
2.0 
2.6 
2.5 
2.8 
1.9 
2.6 
2.6 
3.2 
3.1 
2.2 
2.3 
3.1 
3.0 
2.8 
2.5 
3.0 
1.6 
1.8 
2.9 
3.1

Spent 
 hale

95.3 
96.2
96.2
94.8
96.6
96.8 
96.1
96.3 
96.4
96.0 
95.9
95.4
94.5 
96.1 
96.1 
95.7 
97.0 
96.7 
97.2 
94.4 
92.6 
94.1 
93.7 
94.8 
92.9 
93.8 
93.1 
92.8 
93.6 
90.2 
89.2 
91.7 
87.1 
87.4 
90.5 
92.6 
93.9 
89.7 
87.5 
89.5 
88.4 
92.1 
95.5 
91.9 
89,1

Cafe + 
loss

1.7 
.8
.9

2.1
.7
.6 
.8
.5
.4
.6 

1.0
.8

1.7 
.5 
.4 

0.5 
.4 
.4 
.5 

1.0 
1.6 
1.9 
1.5 
1.3 
2.1 
1.2 
1.4 
2.0 
1.4 
2.6 
1.5 
1.1 
3.0 
2.1 
1.8 
1.5 
1.7 
1.6 
2.4 
2.2 

  2.0 
2.0 
1.1 
1.2 
1.9

Gal per tor,

ot j±'

2. la 
2.6a
1.9a
3. la
2.2a
2.4a 
3.2a
l.Oa 
3.2a
3.0a 
2.9a
4.0a
4.0a 
3.4a 
4. la 
2. la 
2.2a 
3.7a 
l.Oa 
9.0 

12.6 
9.1 
7.5 
4.0a 
6.8 
8.1 
7.7 
7.2 
6.0 

14.1 
17.5 
12.1 
17.4 
19.1 
14.1 
9.3 
3.3a 

14.6 
18.7 
15.0 
16.9 
11.0 
4.3a 

10.5 
15.4

Water

5.3 
4.8
5.3
4.6
4.6
4.1 
4.6
6.7 
4.8
5.3
4.8
5.5
5.5 
5.0 
4.6 
7.2 
4.1 
3.6 
4.6 
3.1 
2.6 
1.4 
4.8 
5.8 
6.0 
4.8 
6.2 
6.0 
6.7 
4.6 
6.2 
6.2 
7.7 
7.4 
5.3 
5.5 
7.4 
7.2 
6. '7 
6.0 
7.2 
3.8 
4.3 
7.0 
7.4

Specific 
gravity
of oil at 
60*/60" F

.920 

.920

.920

.920

.920

.920 

.920

.920 

.920

.920 

.920

.920

.920 

.920

.920 
.920
.910 
.920 
.920 
.873 
.888 
.888 
.889
.920 
.900 
.883 
.894 
.896 
.888 
.907 
.910 
.902 
.924 
.930 
.930 
.925
.920 
.934 
.934 
.931 
.931 
.932
.920 
.922 
.926
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01L-SHAI.F ASSAYS 1Y. NOMriBD FISCHEK HETORT

 mplet fro. th« U.S. f*olo 4ic*1 Survey's Corehole

78-8 (Continued)

Depth
FTOTP To

290.0-291.0
291.0-292.0
292.0-293.0
293.0-294.0
294.0-295.0
295.0-296.0
296.0-297.0
297.0-298.0
298.0-299.0
299.0-300.0
300.0-301.0
301.0-302.0
302.0-303.0
303.0-304.0
304.0-305.0
305.0-306.0
306.0-307.0
307.0-308.0
308.0-309.0
309.0-310.0
310.0-311.0
311.0-312.0
312.0-313.0
313.0-314.0
314,0-315.0
335.0-316.0
316.0-337.0
317.0-318.0
318.0-319.0
319.0-320.0
320.0-321.0
321.0-322.0
322.0-323.0
323.0-324.0
324.0-325.0
325.0-326.0
326.0-327.0
327.0-328.0
328.0-329.0
329.0-330.0
330.0-331.0
331.0-332.0
332.0-333.0
333.0-334.0
334.0-335.0

on
5.1
4.7
4.8
4.7
3.9
2.5
4.2
5.6

-. 3.5
2.9
4.0
3.6
2.4
2.4
2.8
2.4
2.0
3.6
5.0
2.8
3.2
3.4
3.1
1.0
2.5
3.7
3.0

. 2.8
1.3
1.9
2.7
2.1
3.2
2.4
2.2
1.4
1.2
3.1
1.1
1.4
1.8
2.6
1^8
1.3
1.5

Weight

Water

3.4
2.3
3.2

- 2.7
4.0
3.2
3.4
3.5
3.6
3.4
2.6
2.2
1.9
3.9
4.0
3.2
3.6
3.4
3.7
2.0
3.5
3.6
4.0
2.0
4.0
3.8
3.8
3.1
1.7
2.8
2.2
2.8
2.3
3.3
3.2
2.4
2.3
3.6
3.9
2.8
2.8
2.7
3.7
3.4
4.5

Yield of product
percent
Spent
 hale

90.3
91.9
90.8
91.4
91.2
92.3
91.3
89.6
91.6
92.5
92.1
93.0
94.8
92.8
91.5
93.2
93.6
91.7
89.9
94.0
91.6
91.4
91.3
95.4
92.1
91.1
91.2
92.7
96.1
93.9
93.9
94.0
93.3
93.1
93.5
95.5
96.1
92.1
93.9
95.2
94.9
93.8
93.4
94.0
92.9

£ » +
loss

1.2
1.1
1.2
1.2
.9

2.0
1.1
1.3
1.3
1.2
1.3
1.2
.9
.9

1.7
1.2
.8

1.3
1.4
1.2
1.7
1.6
1.6
1.6
1.4
1.4
2.0
1.4
.9

1.4
1.2
1.1
1.2
1.2
1.1
.7
.4

1.2
1.1
.6
.5
.9

1.1
1.3
1.1

Gal per ton

Oil  u 9 »-~

13.3
12.3
12.8
12.8
10.8
6.7

11.3
14.8
9.5
8.1

10.7
9.8
6.6
6.6
7.6
6.3
5.3
9.4

13.2
7.3
8.4
9.0
8.5
2.7a
6.9

10.0
8.2
7.7
3.4a
4.9a
7.5
5.6
8.5
6.4
5.9
3.7a
3.2a
8.3
2.9a
3.8a
4.7a
7.0
4.7a
3.3a
4.0a

8.1
5.5
7.7
6.5
9.6
7.7
8.1
8.4
8.6
8.1
6.2
5.3
4.6
9.3
9.6
7.7
8.6
8.1
8.9
4.8
8.4
8.6
9.6
4.8
9.6
9.1
9.1
7.4
4.1
6.7
5.3
6.7
5.5
7.9
7.7
5.8
5.5
8.6
9.3
6.7
6.7
6.5
8.9
8.1

10.8

gravity 
of oil 

-6.0*760*

0,924
.920
.895
.885
.872
.877
.886
.904
.885
.870
.887
.887
.873
.875
.882
.890
.837
.913
.913
.932
.919
.894
.889
.920
.878
.883
.893
.885
.920
.920
.878
.892
.902
.893
.895
.920
.920
.906
.920
.920
.920
.882
.920
.920
.920
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01L-SHA1.F. ASSAYS BY NDMFIEII FISCHER IETORT

.« fro, th. 0 . B . , Corehol,

Depth
TO

335.0-336.0
336.0-337.0
337.0-338.0
338.0-339.0
339.0-340.0
340.0-341.0
341.0-342.0
342.0-343.0
343.0-344.0
344.0-345.0
345.0-356.0
346.0-347.0
347.0-348.0
348.0-349.0
349.0-350.0
350.0-351.0
351.0-352.0
352.0-353.0
353.0-354.0
354.0-355.0
355.0-356.0
356.0-357.0
357.0-358.0
358.0-359.0
359.0-360.0
360.0-361.0
361.0-362.0
362.0-363.0
363.0-364.0
364.0-365.0
365.0-366.0
366.0-367.0
367.0-368.0
368.0-369.0
369.0-370.0
370.0-371.0
371.0-372.0
372.0-373.0
373.0-374.0
374.0-375.0
375.0-376.0
376.0-377.0
377.0-378.0
378.0-379.0
379.0-380.0

Oil
mmmff^fmmmm

1.6
. 1.4

.6
1.3
2.7
3.2

.2

.5

.4

.3

.4

.6

.7

.9

.8
2.3
3.4
1.4

.7
1.3
3.1
2.0
1.6
2.0
3.0
3.5
4.9
1.6
1.7

.5

.6
1.8
3.2
1.4
2.0

.6
1.1
1.3
1.7

.7
1.0
1.4
1.0

.9
1.3

Wnter

3.3
2.8
2.8
2.5
3.1
2.3
1.1
2.4
1.5
1.5
1.3

.6-

.7

.6

.6
1.9
2.5
2.4
2.0
3.3
2.4
1.3
3.5
3.4
3.3
3.2
2.2
2.1
3.0
1.8
2.3
2.4
2.4
1.4
2.4
2.4
2.62.4'

2.3
,6

2.6
2.3
2.4
2.5
2.9

Spent
 hale

" III!

94.0
94.9
95.6
95.5
93.0
93.1
97.0
96.2
97.3
97.7
97.6
97.7
98.2
98.0
98.2
94.9
93.0
94.4
96.6
94.5
93.1
95.9
94.6
93.0
92.1
91.5
90.4
95.4
94.3
96.5
96.5
94.9
93.1
96.7
94,1
96.6
95.8
95.0
95.3
98.1
95.8
95.3
96.1
96.0
95.1

CA* 4
loss  »»        

1.1
.9

1.0
.7

1.2
1.4
1.7

.9

.8

.5

.7
1.1

.4

.5

.4
0.9
1.1
1.8

.7

.9
1.4
.8
.3

1.6
1.6
1.8
2.5

.9
1.0
1.2

.6

.9
1.3

.5
1.5

.4

.5
1.3

.7

.6

.6
1.0

.5

.6

.7

U* j P

01 ji'
»  

4.2a
3.7a
1.5a
3.5a
7.2
8.6

. 6a
1.2a
,9a
.7a
.9a

1.6a
1.8a
2.3a
2.0a
6.2
8.9
3.8a
1.7a
3,3a
8.5
5.3
4. la
5.6
8.0
9.7

13.1
4.2a
4.4a
1.3a
1.7a
4.7a
8.4
3.5a
5.2
1.7a
2.9a
3.5a
4.5a
1.8a
2.5a
3.6a
2.6a
2.4a
3.3a

er tor.

Water

7.9
6.7
6.7
6.0
7.4
5.5
2.6
5.8
3.6
3.6
3.1
1.4
1.7
1.4
1.4
4.6
6.0
5.8
4.8
7.9
5.8
3.1
8.4
8.1
7.9
7.7
5.3
5.0
7.2
4.3
5.5
5.8
5.8
3.4
5.8
5.8
6.2
5.8
5.5
1.4
6.2
5.5
5.8
6.0
7.0

.920 
-920 
.920 
.920 
.891 
.880 
. 920 
.920 
.920 
.920
.920
.920
.920
.920
.920
.881
.909
.920
.920
.920
.877
.886
.920
.878
.886
.877
.899
.920
.920
.920
.920
.920
.911
.920
.906
.920
.920
.920
.920
.920
.920
.920
.920
.920
.920
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OIL-**,* ASSAYS   «MJ JJa>

Depth 
From To

380.0-381.0
381.0-382.0
382.0-383.0
383.0-384.0
384.0-385.0
385.0-386.0
386.0-387.0
387.0-388.0
388.0-389.0
389.0-390.0
390.0-391.0
391.0-392.0
392.0-393.0
393.0-394.0
394.0-395.0
395.0-396.0
396.0-397.0
397.0-398.0
398.0-399.0
399.0-400.0

78-8 (Continued) 

of product

Oil       I

2.9
1.6
1.5
2.5
3.3
2.7
3.2
1.9
1.5
3.9
1.4
2,1
.9

2.4
2.9
2.9
3.1
3.5
3.1
2.8

WeiRht

Water

2.6
.8
.8

1.4
2.9
3.2
3.2
2.1
1.5
2.9
2.2
2.8
.9

3.2
3.4
2.5
2.7
2.6
2.6
1.4

^percent.
Spent

__ «ha3*

93.4
96.5
96.0
95.0
92.3
92.7
92.1
94.9
95.5
91.0
95.1
92.7
97.2
92.7
91.9
92.9
92.2
92.0
92.5
94.4

-      Ca3 per t<*
C«fc «* 
loss

1.1
1.1
.7

1.1
1.5
1.4
1.5
1.1
1.5
2.2
1.4
2.4
1.0
1.7
1.8
1.7
2.0
1.9
1.8
1.4

_ 013^

7.7
4.2a
3.9a
6.5
8.8
7.4
8.9
4.9a
3.9a

10.4
3.5a
5.7a
2.4a
6.4
7.6
7.6
8.0
9.2
8.1
7.3

_ W«t<

6.2
1.9
4.3
3.4
7.0
7.7
7.7
5.0
3.6
7.0
5.3
6.7
2.2
7.7
8.1
6.0
6.5
6.2
6.2
3.4

oil at

0.911
.920
.920
.916
.898
.874
.874

.920

.904

.920

.890

.920
.882
.899
.907
.921
.921
.907
.901

I/ "a" indicates specific gravity estimated as 0.92.
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U.S. Geological Survey 

Core hole 78-9

Depth below 
Surface 
(feet)

o.

Oil yield

Gallons per ton 
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OIL-SHALE ASSAYS BY MODIFIED FISCHRR EETORT

from the U.S. ecological Survey'* Corehol* 70.0 drilled in
«c. 29, T. 2.N., R. 99 W., Wo Hanco oSm'ty! Colorado

Yifld of product

Depth

JTOTT

15
16
17
18
19

20
21
22
23
2k

25
26
27
28
29

30
3i
32
33
34

35
36
37
38
39

UO
U1
U2
U3
kh

Tc

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34  '* +
35

36
37
^8^w

39
40

1*1
U2
ii^L+J

Lli

45

fcciv.ht percent
Spent 

Oil VJnter shale

- 93.5
9U. 6
93-9
93.2
92.5

92.6
90.6
87. I*
88.9
87.8

85-5
83.2
88.9
92.2
91*. 9

92.5
9^.2
93.7
95-2
96.0

95.8
95.7
96.2
96.3
96.1*

95.9
95.6
96.3
96.5
97.5

Gufi + 
loss

2.6
1.1
1.2
LU
1.7

1.U
1.9
2.7
2.2
2.5

2.9
3-1
2.3
1.3
1.6

2.2
1.9
1.4
0.8
C.9

1.0
1.1
1.0
1.5
1.5

1.5
1.8
1.6
1.1
0.1;

GaJ

Oil

k.6
7.9
7.9
9.5
9.0

10.6
16.0
18.7
13.5
11*. 9

21.2
30.1*
16.1
7.5

K.D.

3-7
TFJLC3

3-3
3.9
2.5

5.0
4.7
3-6
2.1
0.3

2.1
2.7
3-1
3-3
1.1

per ton

Water

i*.o
3-0
4.5
4.2
5-5

4-7
3.6
6.6
9.2
9.5

8.0
4.3
6.3
7.5
8.3

9-3
9.3
8.7
6.0
5.2

3.3
3.3
3.3
3.3
J4.6

U.3
3-7
2.3
2.0
2.2

Spcci fie 
pravit y 
of nij at 
60 '/Wi* F

.920 *

.923

.923

.921.9*6

.905
  9o
.906
.911
.917

.933

.925

.923

.924
    

.920 *

.920 *

.920 *

.920 *

.920 *

.920 *

.922

.920 *

.920 *

.920 *

.920 *

.920 *

.920 *

.920 *

.920 *

132



* 026'
* 026*
* 026'
* 026"
* 026-

* 026*
* 026'
* 026*
* 026-
* 026'

* 026*
* 026*
* 026'
* 026'
* 026*

* 026'
* C2o*
* 026'
* 026*
* 026*

* 026'
<U6*

* 026-
* 026' 
* 026*

026'
* 026* 
* 026*
* 026" 
* 026'

* C36*
* 026'
* 026'
* 026'
* 026'

^ .U^/.09 
19 t;o ;o

XiiAtaM
^TJT?»<lf

n-n 5-1 i-n e-n
2-1
n-s
9-e
2-5
tptj o-5

n-n 5-n
8*5 w ^
2'8
6-1,

9-e
T1 ^ 2
n-7
L'l

i   )- ^- 'i e-2
n-e
5-2
7?-2

n-2 l-L
n-2 9-2 L'2

P* L o *
6-L
n-2 9-e 5-e

j*j*H

uoi i

8'3
e-2
5-2
2-n 6-2

8'2
9-e
e-n
9-ij
e-2
9-2
n-e
o-e

SOYH2,
o-f?

1-^
s-e
o-e
2-e
2-5
C**- r- i
L'9
0'2
9'2
n-5
8-5
6-e
L'2
9*0
L-e
/,'Q
e-e
9-e
A-L
5-0

/?C10

,4 crj
13T

I'O
e-o
L'O
l'0>
L'O

L'L
6'0
O'L
O'L
6'0

n-L e-L e-L
c'l
8'0

6-0
8*0
9*0
S'O
8*0

L'O
9-0
L'O
L-0 
2'0

9H
?'L 
8'L
S'L 
L'O

5'0
O'L
L'O
e-o
L'O

*«O|

+ *»^
i

OOiU JO

5'96
0-2,6 n'L6
8-96
2-16

9*56
2*96
L'56
n-56 L'96

1-56
5'56
L'56
n-56
e-^6
8'56
6-56
c'L6
0'L6
9'56

5-56
6* f-f So C'86
0*86 L'96

2-56
2'96
tr'96
6'96 6-16

5'96
6-56
0-16
9'i6
9*^6

*£ti4i jaitffi [j 
iua<i$
uajjad juat»ft
Pt»ti

OS
61,
8i
1Z,
9A

51
nL
£L
Zl
U

OL
69
89
L9
99

59
T9
e9
29
L9

09
65
85
15 
95

55 H"^ 
M^

e5
25 
L5

05
6n
snin-
9n

o OL m<

61,
8A
LL
9L
$L

1L
£L
Zl
iL
OL

69
89
L9
99
59

. n9 <9
29
L9
09

65
85
i£
95
55
 ns f- s-
^ 
25
L5
05

6n
snin
9n5n

u.o~4
i»a

(9*nBTvioil 6-8Z.
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03L*SHA1.F ASSAY* BY MOMIIEl) TISCHCK ftCTORT ItTllOl)

» from th* U.S. fl»olo|ie*l t«rv«y'« Cor«hol* 
78-9 (Continuttf)

Yitld of proouci Specific.

Depth
?ro«* To

80 
81 
82 
83

85- 
86
87- 
88 
-89

90 
91 
96 
101
106

111
116
120 
123 
12i,

125 
126
127 
128
129

130 
131 
132
133

135 
136 
137 
138 
139

81 
82
83
84 
85

86 
- 87 
88
69 
90

91 
95 
100
105
110

r--
120
122 
124 
125

126 
127 
128
129 
130

131 
132 
133 
131; 
135

136 
137 
138 
139 
11*0

Mtignr perccTH
Spent 

Oil Vnter thtJe

95.8 
96.0 
96.5
95-7 
96.6

96.5 
96.5 
95-7 
96.8
97.3

96.7
97.2 
98.8 
97.9
98.3

98.4
97-7
96.1* 
96.2 
97.0

97-1* 
96.1* 
96.5 
9iu2
87-9

90.1* 
93-6 
93-7
9U-3 
95.3

96.0 
96.2 
95-7 
95-5 
93-1*

lorn*

0.3 
0.3 
0.6 
1.0 
0.7

0.5 
0.1
1.3
1.2
0.9

1.1

O.1 
' 0.6
0.6

0.5
0.1*
1.2 
1.2 
0.8

0.6
1.6
0.9
1.0 
1.6

2.2
1.4
1.3 
0.6 
0.8

0.5
0.8
1.3 
0.9
1.7

C*3 »<

Oil

2.2

TRACE 
li.7 
3-1

2.7 
5.1 
L.8 
2.7 

TRACE

3.U
TRACE
K.D. 
17. D.
N.I).

N.D.
N.D.
N.D.
1.5 
1.9

2.7 
3.2 
3-0 
9.0 
19.7

11*.5 
8.1
9.1* 
9.2
5.1

6.1* 
5.1 
5.0 
7.0 
10.2

  r tor.

Water

7.1 
5.8 
6.9 
3.5 
3-6

3^5 
2.9 
2.1* 
1*.3

2.3 
3-3 
li.2
3-6
2.6

2.6
4.5
5.7 
u.9 
3-5

2.3 
1.3 
3.6 
3-2 
6.6

I*.!*
i*. D 

3-3

3.6
4.7

2.1* 
2.1*

2O.
2.1*

pravity
of oil At

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 *

.920 * 

.920 * 

.920 * 

.920 *

.920 * 

.920 *

   
 - r

.920 * 

.920 *

.920 * 

.920 * 
,*920 * 
.922 
.928

.911* 

.912

.913 

.921

.915

.912

.915 

.920 * 

.916 

.909
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01L-EHA1.F ASSAYS BY MDltUlt!) FISCHCR RETORT

et fro* th« U.S. fltological fttirvcy't Cor«hol+ 
78-9 (Continue*)

Yield of procaci

Depth
From

175
176
177
178
179

180
181
182
183
181

^85
186
187
18S
189

190
191
192
193
194

195
196
197
196
199

20O
201
202
203
204

To

176
177
173
179
180

1S1
162
183
164
185

186
16?
163
16?
190

191
192
193
194
195

196
197
193
199
200

201
202
203
204
204-9

Welgnt percent
Spent 

Oil Vnter thai*

95.5
94-U
90.9
90.5
89-3

91.4
89.9
90.9
93-7
94.0

94.6
94.8
93-0
O-j -,«- ;>  3
96.1

95-3
94.5
9'-.4
94.5
87-4

89.3
95-3
95.3-
94.3
94-4
90.3
86.8
91.7
93-7
94.0

C*» 4 
lost

0.7
1.0
2.0
1.4
1.8

1.4
1.6
1.9
1.5
1.1

1.3
0.4
o.S
1.3
C.6

1.0
1.2
1.8
1.1
2.3

2.1
0.9
0.9
1.0

  1.5
1.9
2.9
1.5
1.3
1.9

Ctl i

01*

7.3
9.4
16.0
17.2
18.4

13.3
18.2
14.9
10.2
10.4

8.1
10.3
14.0
18.2
5.8

8.0
6.8
6.7
9.2
22.3

18.5
7.2
6.5
7.6
7.1

15.3
20.1
13.8
6.9
5.3

)*r tcr

Water

2.4
2.4
2.U
3-5
4.6

4.7
3-6
3-5
2.5
2.4

2.4
2.2
2.4
5-8
2.7

1.7
2.3
3.0
2.3
4.3

3-6
2.5
3.1
3-1
3-3

4.7
6.1
3-5
3.8
4.9

Specific 
pravity
of oil at

.921

.911
  915
.926
.910

.934

.910

.917

.894

.886

.912

.902

.901

.914

.910

.902

.913

.908
  913
.916

.920

.917

.90S

.910

.924

.922

.926

.937

.923

.932

Assumed Specific Gravity
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U.S. Geological Survey 

Core hole 78-9A

Depth below 
Surface 
(feet)

Oil yield 

Gallons per ton
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50.

100.
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OIL-SHALE ASSAYS »Y MOWntO nsCHER KTOKT M-TOO],

»«iaf>l*» frott th«
se

  "      1

Depth

6.0-7.0
7.0-8.0
8.0-9.0
9.0-10.0

10.0-11.0
11.0-12.0
12.0-13.0
13.0-14.0
14.0-15.0
15.0-16.0
16.0-17.0
17.0-18.0

. 18.0-19.0
19.0-20.0
20.0-21.0
21.0-22.0
22.0-23.0
23.0-24.0
24.0-25.0
25.0-26.0
26.0-27.0
27.0-28.0
28.0-29.0
29.0-30.0
30.0-31.0
31.0-32.0
32.0-33.0
33.0-34.0
34.0-35.0
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0

Oil

3.0
2.1
1.1
1.4
2.8
2.4

.4

.3
1.0
1.9

.8
1.5
3.2
9.5

11.0
9.5
7.4
5.4
5.3
8.7
4.4
8.6

10.7
6.1
3.9
4.5

.0

.1

.6

.6
0.4

.0

.0

.0

.0

.0
5.4
3.3
3.2
5.8
4.4
7.4
7.7

i U.S. C
c. 12, 1

 «      «   «    

Unt«*r

2.8"

3.0
3.6
2.2
2.3
2.0
4.5
1.6
1.5
1.3
1.4
.8

1.3
2.6
3.7
2.1
2.1
1.8
1.7
2.1
2.1
2.4
2.1
2.3
1.0
1.0
3.0
1.9
1.1
1.0
0.9
2.5
3.1
2.6
2.8
3.6
1.9
2.0
1.4
1.4
1.5
2.3
2.5

oo)nfiic»l Survey'* Corcholv 78-9A drilled 
r- 1 N. f R. 100 W.*io lljinco County, toj o

Yield 01 nrodurt        k *...-,- rr

Snent 
ehale

91.2
93.4
94.0
95.0
93.4
94.4
94.1
97.3
96.2
95.7
96.8
96.9
94.2
85.4
81.9
85.6
88.3
90.7
91.5
86.8
92.0
86.3
84.4
89.7
93.6
93.3
96.4
96.7
97.8
97.9
98.2
97.2
96.6
97.1
96.8
96.0
90.7
93.0
94.2
90.6
92.6
88.3
87.4

&u£ + 

lOSF

3.0
1.5
1.3
1.4
1.5
1.2
1.0
.8

1.3
1.1
1.0

.8
1.3
2.5
3.4
2.8
2.2
2.1
1.5
2.4
1.5
2.7
2.8
1.9
1.5
1.2

.6
1.3

.5

.5
0.5

.3

.3

.3

.4

.4
2.0
1.7
1.2
2.2
1.5
2.0
2.4

Oil!'

7.8
5.4
2.8a
3.6a
7.3
6.4
l.la

. 6a
2.7a
4.9a
2.0a
3.9a
8.5

24.5
28.6
24.7
19.4
14.2
14.0
22.6
11.4
22.5
27.9
15.8
10.2
11.9
Trace

.3a
1.6a
1.5ft
l.Oa

No oil
No oil
No oil
No oil
No oil
14.1
8.7
8.5

15.2
11.7
19.3
19.9

Wnt*

6.7
7.2
8.6
5.3
5.5
4.8

10.8
3.8
3.6
3.1
3.4
1.9
3.1
6.2
8.9
5.0
5.0
4.3
4.1
5.0
5.0
5.8
5.0
5.5
2.4
2.4
7.2
4.6
2.6
2.4
2.2
5.9
7.3
6.2
6.6
8.7
4.6
4.8
3.4
3.4
3.6
5.5
6.0

of oii

0.934
.934

.926

.921

.919

.932

.924

.918

.914

.913

.912

.926

.915

.917

.916

.924

.906

.903

0.911
.916
.912
.911
.913
.919
.931
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OJJ.-SHA..F ASSAYS 1Y MOM1 JCI.

 «P1.. fro. th« U.S. C.olonir.1
78-9A (Continued)

HETOST

Cor.hol,

Depth
Frcm To

49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0

,61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0
65.0-66.0 
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.C
76.0-77.0
77.0-78.0
78.0-79.0
79.0-80.0
80.0-81.0
81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
88.0-89.0
89.0-90.0
90.0-91.0
91.0-92.0

.92.0-93.0
93.0-94.0
94.0-95.0
95.0-96.0

on

5.2
8.6

14.7
10.6
12.3
13.5
11.9
10.7
6.3
6.2
8.5
5.6
4.4
4.8
6.6
7.6
4.9 
4.3
4.8
4.6
6.8
8.2
3.6
4.0
6.9
3.4
4.7
4.2
4.7
4.2
3.5
4.7
9.3
6.4
4.9
3.5
3.8
4.4
4.2
4.7
5.4

14.9
10.5
7.9
7.3
6.0
5.8

*e:*nt

V*tgr

1.7
1.6
1.5
2.2
2.4
2.1
2.5
2.5
1.7
1.3
2.6
2.4
2.0
1.3
1.3
2.1
1.6
1.1
1.4
1.3
1.3
1.3
1.8
1.2
2.0
1.2
1.4
1.4
1.7
1.3
1.6
1.9
2.5
1.6
1.8
2.4
1.5
1.5
1.6
1.6
1.7
1.9
1.5
1.2
1.2
1.0
1.2

Perrrr.t
Spent
 ha!*1 i

92.0
87.6
80.0
84.6
82.3
80.9
82.2
85.1
90.1
90.7
86.3
90.1
92.1
92.3
90.5
88.2
91.9 
93.2
92.4
92.9
90.3
88.1
92.5
93.5
89.0
94.1
92.3
92.2
92.1
92.4
93.2
91.9
85.0
90.4
91.9
92.9
93.2
94.4
92.8
92.1
91.1
79.3
85.4
89.0
69.4
91.2
91.1

. _____ CtJ per tor
uat 4 
loss QnJj

1.1 13.5
2.2
3.8
2.6
3.0
3.5
3.4
2.7
1.9
1.8
2.6
1.9
1.5
1.6
1.6
2.1
1.6 
1.4
1.4
1.2
1.6
1.9
2.1
1.3
2.1
1.3
1.6
2.2
1.5
2.1
1.7
1.5
3.2
1.6
1.4
1.2
1.5
1.7
1.4
1.6
1.8
3.9
2.6
1.9
2.1
1.8
1.9

22.7
38.9
27.8
32.1
35.1
31.2
25.4
16.4
16.4
22.3
14.5
11.4
12.3
17.2
19.8
12.7 
11.1
12.4
12.0
17.7
21.5
9.6

10.6
18.3
9.0

12.3
11.0
12.1
11.0
9.2

12.2
23.9
16.7
12.7
9.1
9.9

11.5
11.0
12.3
14.2
39.7
27.9
21.1
19.7
15.7
15.3

_ Water. 

4.1
3.8
3.6
5.3
5.8
5.0
6.0
6.0
4.1
3.1
6.2
5.8
4.8
3.1
3.1
5.0
3.8 
2.6
3.4
3.1
3.1
4.3
4.3
2.9
4.8
2.9
3.4
3.4
4.1
3.1
3.8
4.6
6.0
3.8
4.3
5.8
3.6
3.6
3.8
3.8
4.1
4.6
3.6
2.9
2.9
2.4
2.9

  I'*-* * * AU

gravity 
of oil mi

_1£V*2^_?

.919

.906

.907

.914

.919

.920

.913

.917

.922

.909

.912

.930

.933

.926

.916

.925

.928 
0.929

.932

.924

.915

.917

.915

.898

.910

.922

.920

.922

.920

.920

.922

.916

.930

.925

.922

.925

.925

.923

.915

.912

.909

.900

.905

.893

.894

.911

.911

144



OU-SHAI.F. ASSAYS 1Y NDMUEl, riSCHEK HETORT K:T»n,,

fro. th. u.5. Ikolo^ic,! gurvty'. Corehole
78-9 A( Continued)

Yield of procuci fcn*./<*<«   _ -
Depth 

Frcm 1o

96.0-97.0
97.0-98.0
98.0-99.0
99.0-100.0

100.0-101.0
101.0-102.0
102.0-103.0
103.0-104.0
104.0-105.0
105.0-106.0
106.0-107.0
107.0-108.0

.108.0-109.0
109.0-110.0
110.0-111.0
111.0-112.0
112.0-113.0
113.0-114.0
114.0-115.0
115.0-116.0
116.0-117.0
117.0-118.0
118.0-119.0
119.0-120.0
120.0-121.0
121.0-122.0
122.0-123.0
123.0-124.0
124.0-125.0
125.0-126.0
126.6-127.0
127.0-128.0
128.0-129.0
129.0-130.0
130.0-131.0
131.0-132.0
132.0-133.0
133.0-134.0
134.0-135.0
135.0-136.0
136.0-137.0
137.0-138.0
138.0-139.0
139.0-140.0
140.0-141.0
141.0-142.0
142.0-143.0

Oil

7.1
9.1
7.0
6.2
7.1
8.0
6.2
3.8
4.6
3.4
4.4
5.4
4.5
5.8
4.0
2.7
2.8
1.3
1.7
3.6
4.5
6.3
3.4
1.7
1.7
3.0
3.4
6.9
8.4
4.1
3.3
3.4
2.9
5.7
7.9
8.8
5.2

, 2.8
2.2
.8

1.4
4.5
3.4
.3

8.3
5.2
6.5

Vejpnt

V«ter

0.9
1.5
1.5
1.4
1.6
1.7
1.5
1.7
1.3
1.3
1.5
1.6
2.1
2.2
2.0
1.6
2.0
2.0
1.5
1.9
2.0
1.5
1.8
3.0
3.4
2.1
2.2
2.0
1.5
1.4
1.2
1.1
2.1
1.7
1.6
1.8
1.7
2.0
1.9
2.0
1.3
1.7
2.4
4.4
1.8

.8
1.3

percent
Spent
 ha!*

89.8
87.3
89.6
90.9
89.5
88.1
90.2
93.4
92.8
94.3
92.7
91.6
91.9
90.7
92.8
94.9
94.3
96.2
96.1
93.2
92.2
90.8
93.7
94.2
93.7
93.8
93.2
89.5
88.4
93.2
94.2
94.3
93.9
90.2
88.4
87.4
91.4
94.3
95.1
96.7
96.8
92.6
92.7
94.8
88.0
92.7
90.4

£** +
ioc*

2.2
2.1
1.9
1.5
1.8
2.2
2.1
1.1
1.3
1.0
1.4
1.4
1.5
1.3
1.2

.8

.9

.5

.7
1.3
1.3
1.4
1.1
1.1
1.2
1.1
1.2
1.6
1.7
1.3
1.3
1.2
1.1
2.4
2.1
2.0
1.7

.9

.8

.5

.5
1.2
1.5

.5
1.9
1.3
1.8

Gal per tor.

Oil^

18.6
24.2
18.5
16.4
18.7
21.1
16.0
9.8

12.0
8.8

11.4
14.1
11.8
14.9
10.3
7.1
7.3
3.4a
4.4a
9.5

12.0
16.8
9.1
4.4a
4.5a
8.1
8.9

17.9
21.9
10.6
8.7
9.1
7.7

14.8
20.8
22.9
13.5

7.3
5.7
2. la
3.7a

11.9
8.9

. 7a
21.7
13.7
17.0

Warer

2.2
3.6
3.6
3.4
3.8
4.1
3.6
4.1
3.1
3.1
3.6
3.8
5.0
5.3
4.8
3.8
4.8
4.8
3.6
4.6
4.8
3.6
4.3
7.2
8.1
5.0
5.3
4.8
3.6
3.4
2.9
2.6
5.0
4.1
3.8
4.3
4.1
4.8
4.6
4.8
3.1
4.1
5.8

10.5
4.3
1.9
3.1

  1- » » * A *

gravity
Of Oil :

fcDVfcD*

0.920
.904
.910
.909
.909
.910
.921
.926
.928
.926
.923
.920
.919
.934
.929
.924
.920

.909

.904

.904

.898

.905

.922

.923

.914

.921

.919

.905

.901

.916

.911

.925

.921

.920

.920

.916

.916

.917

.916

.913
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OXl-SHA!.r ASSAYS BY NDMIJEIi riSCHCR KETORT «:TlJn,>

   fro. th« U.S. fi*olo*ic.l gurv«y». Corehole

78-9A

143.0-144.0 
144.0-145.0 
145.0-146.0 
146.0-147.0 
147.0-148.0 
148.0-149.0 
149.0-150.0 
150.0-151.0 
151.0-152.0 

- 152.0-153.0 
153.0-154.0 
154.0-155.0 
155.0-156.0 
156.0-157.0 
157.0-158.0 
158.0-159.0 
159.0-160.0 
160.0-161.0 
161.0-162.0 
162.0-163.0 
163.0-164.0 
164.0-165.0 
165.0-166.0 
166.0-167.0 
167.0-168.0 

.168.0-169.0 
169.0-170.0 
170.0-171.0 
171.0-172.0 
172.0-173.0 
173.0-174.0 
174.0-175.0 
175.0-176.0 
176.0-177.0 
177.0-178.0 
178.0-179.0 
179.0-180.0 
180.0-181.0 
181.0-182.0 
182.0-183.0 
183.0-184.0 
184.0-185.0 
185.0-186.0

Oil

3.5
3.0
2.9
2.3
2.8
2.2
2.4
3.0
1.5
2.1
4.2
5.1
3.4
2.0

.9

.8

.3

.6

.2

.6

.8
1.1

1 2
.6
.3
.4
.4
.4
.8
.5
.3
.2
.3

1.0
.4
.6
.8
.2
.3

4.2
.3
.9
.6

Wnter »  -  i .

1.5
1.5
2.1
2.0
2.0
1.8
1.6
1.4
2.5
2.0
2.4
2.7
2.7
2.8
2.7
3.9
5.0
4.2
4.1
3.2
2.9
1.2

.9
1.4
1.3
1.5
1.5
1.6
1.7
2.0
1.7
1.5
2.5
2.3
2.3
2.6
2.9
2.7
3.4
2.4
3.6
1.5

.9

Spent
 ha!*  

93.8
94.5
93.9
95.0
94.3
95.3
95.2
94.3
95.4
95.3
91.6
90.3
92.2
93.9
95.7
94.7
94.0
94.7
95.2
95.6
95.0
97.0
98.4
97.3
97.8
97.6
97.5
97.1
96.4
97.0
97.1
97.7
96.5
96.0
96.3
95.8
95.3
96.3
95.4
91.6
95.2
96.7
97.6

UBfe

loss   ̂      

1.2
1.0
1.1
.7
.9
.7
.8

1.3
.6
.6

1.8
1.9
1.7
1.3
.7
.6
.7
.5
.5
.6

1.3
.7
.5
.7
.6
.5
.6
.9

1.1
.5
.9
.6
.7
.7

1.0
1.0
1.0

.8

.9
1.8
.9
.9
.9

_ Mc*J 1
+ on-'" "      

9.0
7.7
7.6
5.9
7.2
5.7
6.3
7.8
4.0a
5.5

10.9
13.3
9.0
5.2
2.4a
2.2a

. 8a
1.6a

.6a
1.7a
2.0a
2.8a
.4a

1.5a
.8a
.9a

l.Oa
l.la
2.2a
1.4a
.7a
.5a
.9a

2.5a
l.Oa
1.5a
2. la

.6a

.7a
11.3

.7a
2.4a
1.5a

»rr con

Hater

3.6
3.6
5.0
4.8
4.8
4.3
3.8
3.4
6.0
4.8
5.8
6.5
6.5
6.7
6.5
9,3

12.0
10.1
9.8
7.7
7.0
2.9
2.2
3.4
3.1
3.6
3.6
3.8
4.1
4,8
4.1
3.6
6.0
5.5
5.5
6.2
7.0
6.5
8.1
5.8
8.6
3.6
2.2

.924

.924

.924

.927

.925

.919

.923

.921

.920

.924

.923

.921
0.910

.893
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01L-SHAI.F. ASSAYS BY HOMUEI) FISCHCR RETORT WITUOJ)

ia«pl*« fro* th* U.S. Ckolojiic.l Rurv.y 1 . Corehole
78-9A(Continutd)

Yi«2d of product

Depth
TTOTT. To

186.0-187.0
187.0-188.0
188.0-189.0
189.0-190.0
190.0-191.0
191.0-192.0
192.0-193.0
193.0-194.0
194.0-195.0
195.0-196.0
196.0-197.0
197.0-198.0
198.0-199.0
199.0-200.0

on

2.2
3.2
1.7
1.0

.9
1.0
2.1
5.5
5.8
5.4
3.6
3.2
2.8
3.5

Welgnt

Vnter^ " I. 

0.8
.9
.7
.7
.8
.8

1.0
1.2
1.4
1.7
1.5

.9
1.0
1.0

perrcm
Spent 
 hale  i 

95.8
94.5
96.5
97.4
97.4
97.2
95.7
91.3
90.6
90.9
93.3
94.1
94.8
94.0

Gab +
    

1.2
1.4
1.1

.9

.9
1.0
1.2
2.0
2.2
2.0
1.6
1.8
1.4
1.5

Gal per ton

Pill'

5.8
8.4
4.4a
2.5a
2.2a
2.7a
5.6

14.5
15.1
14.1
9.3
8.4
7.4
9.3

Water.1 ii n I. 

1.9
2.2
1.7
1.7
1.9
1.9
2.4
2.9
3.4
4.1
3.6
2.2
2.4
2.4

Specific 
gravity 
of oil at

-.P W / p_0 F

0.912
.913

.919

.913

.920

.914

.912

.912

.911

.909

I/ "a" indicates specific gravity estimated as 0.92,
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U.S. Geological Survey 

Core hole 78-10

Depth below 
Surface 
(feet)

Oil yield 

Gallons per ton

o. eoeeoeooo

50.

100.

190.

200.

250.

MO.

I i i i I i r r

i i i i i i i i
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Depth
Fron To

01L-SHAI.F. ASSAYS BY HOMI1FJ> FISCHCR RETORT »:TUo,>

ft fro* th« U.S. Cfcolofcic*! Surv«y'« Cor«hol*
78-10 (Ccmtinutd)

gravity 
of oil at

214-215
215-216
216-217
217-218
218-219

219-220
220-221
221-222
222-223
223-224

224-225
225-226
226-227
227-228
228-229

229-230
230-231
231-232
232-233
233-234

234-235
235-236
236-237
237-238
238-239

239-240
240-241
241-242
242-243
243-244

.3

.3

.5

.8

.8

1.3
.9
.6
.7

1.1

1.8
1.5

.3

.9

.6

1.4
1.9
1.7
2.3
1.8

2.1
1.7
1.6
2.0
1.7

1.2
.8
.0
.0
.4

2.1
1.6
6.0
8.2
8.3

8.8
9.6

10.0
9.2
9.1

7.5
15.1
6.6
9.8

10.1

10.5
13.1
10.9
13.7
11.4

13.0
10.4
9.9

14.9
13.3

5.5
2.7
3.6
4.6
3.4

9.0
6.9
7.2
6.9
5.8

9.5
7.1
7.5

10.7
10.2

5.7
8.9
6.9

11.4
6.2

9.5
10.4
9.0
8.4
6.0

8.6
5.5
5.4
7.8
7.1

9.7
7.9
6.4
7.1
7.2

'.910
.910
.910
.921
.922

.925

.922

.900

.869

.875

.910

.902

.890

.888

.890

.908

.930

.912

.899

.910

.900

.893

.896

.887

.884

.910

.910

.910

.910

.910
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01L-SHA1.F. ASSAYS BY HDMriEl) motCR EETORT

fro. th. tl.I. OtoloHeal i«rv«y't Cor«hoU
7S-10 (Ccmtinutd)

Yltld of product

Depth 
From

244-245
245-246
246-247
247-248
248-249

249-250
250-251
251-252
252-253
253-254

254-255
255-256
256-257
257-258
258-259

259-260
260-261
261-262
262-263
263-264

264-265
265-266
266-267
267-268
268-269

269-270
270-271
271-272
272-273
273-274

1.4
1.2
1.2
1.1

.9

1.2
.7
.8
.0
.6

.0

.3

.5
1.0

.6

.1

.2

.5

.0

.4

1.9
.0
.5
.5

1.9

.9

.9

.1

.1

.3

2.0
1.9
3.5
2.5
7.4

8,0
0.0
1.8
1.4
4.3

1.5
0.2
3.9
0.8
1.4

0.1
0.3
1.0
0.2
1.1

1.4
0.1
0.2
0.2
0.1

0.2
1.9
0.0
0.0
0.0

8.3
9.3
8.1

10.0
9.5

6.5
7.9
8.3
8.2
5.8

6.2
4.9
3.8
6.2
6.2

5.4
5.1
8.0
8.5
6.0

7.6
7.0
6.0
5.8
8.0

7.2
8.6
7.8
2.9
4.0

.910

.910

.910

.910

.910

.910
  ..
.910
.910
.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910

.910
....
....
....

161



FTGTT

01L-SHA1.F. ASSAYS 1Y MOM 1 1 El) FlSCHCR RETORT

Cor«hoU
78-10 (Contlnwtd)

Depth
T 10

274-275
275-276
276-277
277-278
279-280

280-281
281-282
282-283
283-284
284-285

285-286
286-287
287-288
288-289
289-290

290-291
291-292
292-293
293-294
294-295

295-296
296-297

Wei*r»c percent
Spent Cat* +

Oil Water ihale lose

1.0
1.2
.3

1.0
2.6

3.1
3.2
1.1
0.0
.1

.3

.7

.7
2.1
1.1

1.0
1.4
0.0
0.0
1.2

,2
1.0

Ca3 per ton

Oil

0.0
0.0
1.1
0.5
0.5

0.4
0.1
1.5
1.6
2.1

0.0
0.1

.1

.2

.1

.5
6.6

.1

.1

.1

.1

.2

Water

4.3
5.1
2.4
3.5
4.2

4.8
5.5
3.6
4.3
4.0

6.1
5.7
5.7
7.2
8.1

10.5
1.6
8.8
7.9
1.6

1.1
3.5

ftrav icy 
of oil mt

.910

.910

.910

.910

.910

.910

.910

.910

.910
,910
.910
.910
.910

,910
,910
910
910
910

910
910

^Assumed specific gravity
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U.S. Geological Survey 

Core hole 78-11

Depth below 
Surface 
(feet)

Oil yield 

Gallons per ton
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OIV-IHAU ASSAYS IT mt>inv> nsCHT.H KTOKT

  mf*!** fro« lh(
sec.  
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     «       

ttepth .   

-Fro- Tf>

20.0-21.0
21.0-22.0
22.0-23.0
23.0-24.0
24.0-25.0
25.0-26.0
26.0-27.0
27.0-28.0
28.0-29.0
29.0-30.0
30.0-31.0
31.0-32.0
32.0-33.0
33.0-34.0
34.0-i:>.o
35.0-36.0
36.0-37.0
37.0-38.0
38.0-39.0
39.0-40.0
40.0-41.0
41.0-42.0
42.0-43.0
43.0-44.0
44.0-45.0
45.0-46.0
46.0-47.0
47.0-48.0
48.0-49.0
49.0-50.0
50.0-51.0
51.0-52.0
52.0-53.0
53.0-54.0
54.0-55.0
55.0-56.0
56.0-57.0
57.0-58.0
58.0-59.0
59.0-60.0
60.0-61.0
61.0-62.0
62.0-63.0
63.0-64.0
64.0-65.0

Oil

3.9
2.0
4.1
6.6
7.2
3.2
J .4
1.4
.9

1.4
1.7
1.2
1.5

.8
1.5

.7
,2

1.5
2.0
2.8
2.4
2.5
3.1
2.3
1.9

' 5.5
5.2
2.4
2.5
3.2
2.7
2.6
2.1
3.5
3.9
2.6
4.0
2.4
2.9
3.0
2.8
4.4
J.6
3.3
1.9

t U.S. G
7, T. 4

  "   «      _ 
"KTftht"

too)c»|;ic«l Survry 1 ** Corcholr 78 
S., R. 100 W., JUo llnnco C

lYielci oi nrodurt      
»«c«"t fi,i    «._

.. Water

4.7
7.0
7.0
5.7
5.5
3.4
4.0
4.2
3.0
3.0
3.1
3.9
4.5
4.0
4.(>
3.5
1.5
2.9
3.6
3.0
3.7
4.5
4.1
3.8
4.5
6.0
2.9
4.0
3.1
3.1
2.3
4.6
4.0
4.4
3.5
3.8
4.0
2.7
6.0
4.0
4.0
3.3
3.9
5.0
2.6

shale

89.6
89.3
86.4
85.0
84.3
9i.3
93.2
93.3
95.0
94.4
94.2
93.8
92.8
94.3
92.4
94.3
97.8
94.8
93. A
93.0
92.2
91.5
91.4
92.7
92.0
86.5
90.0
92.4
93.3
92.4
93.8
91.5
92.5
90.7
91.3
92.3
89.7
94.0
89.3
91.7
92.1
91.0
93.2
90.3
94.6

106F

1.8
1.7
2.5
2.7
3.0
2.1.
1.4
1.1
1.1
1.2
1.0
1.1
1.2

.9
1.5
1.5
.5
.8

1. 1
1.2
1.7
1.5
1.4
1.2
1.6
2.0
1.9
1.2
1.1
1.2
1.2
1.3
1.4
1.4
1.3
1.3
2.3

.9
1.8
1.3
1.1
1.3
1.3
1.4

.9

01 4'

10.4
5.3

10.9
17.3
19.2
8.5
3.7a
3.6a
2.3a
3.6a
4.4a
3.2a
3.8a
2.2a
A . Oa
1.9a

. 63
4.0a
5.4
7.6
6.6
6.7
8.4
6.2
5.0a

14.5
13.8
6.4
6.6
8.9
7.4
7.1
5.9
9.6

10.4
7.3

10.9
6.6
8.0
8.1
7.5

11.5
4. la
9.1
4.9a

Water

11.3
16.8
16.8
13.7
13.2
8.1
9.6

10.1
7.2
7.2
7.4
9.3

10.8
9.6

Jl.O
8.4
3.6
7.0
8.4
7.2
B.9

10.8
9.8
9.1

10.8
14.4
7.0
9.6
7.4
7.4
5.5

11.0
9.6

10.5
8.4
9.1
9.6
6.5

14.4
9.6
9.6
7.9
9.3

12.0
6.2

gravity 
of oij

0.905
.905
.910
.923
.906
.907

.873

.872

.884

.886

.889

.883

.905 

.91.1 

.903 

.900 

.87B 
0.867 

.868 
,865 
.881 
.888 
.862 
.872 
.879 
.883 
.885 
.887 
.934

.870
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01L-SHAI.F ASSAYS BY MDMUEJ) riSCHEK RETORT «: Ti,ot>

»urv«y*i Cor.hol**««pl.» fro* th« U.S.

78-11

Depth
Frc~ To

65.0-66.0
66.0-67.0
67.0-68.0
68.0-69.0
69.0-70.0
70.0-71.0
71.0-72.0
72.0-73.0
73.0-74.0
74.0-75.0
75.0-76.0
76.0-77.0
77.0-78.0
78.0-79.0
70.0-80.0
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81.0-82.0
82.0-83.0
83.0-84.0
84.0-85.0
85.0-86.0
86.0-87.0
87.0-88.0
B8. 0-89.0
89.0-90.0
90.0-91.0
SI. 0-92.0
92.0-93.0
93.0-94.0
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95.0-96.0
96.0-97.0
97.0-9f>.0
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Oil
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2.4
.8

3.1
4.3
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2.2
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3.1
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2.0
2.1
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.7
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3.3
4.4
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3.2 
2.4 
3.2 
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  5.2

WK 4 K.II i.

Wnter
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2.3
2.4
2.9
3.5
3.0
2.4
4.5
4.5
2.2
2 . 6
4.0
2.1
3.4
3.5
4.5
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4.5
3.5
2.8
3.6
3.8
2.7
3.6
3.0
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4.4
3.1
3.5
3.7
3.5
3.7
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2.4
4.4
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1.7
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3.8 
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4.2 
3.0 
3.6

pcrreni

Spent
 hale      « 

93.6
92.1
94.9
93.7
91.9
94.9
95.2
91.5
90.6
96.6
95.9
93.0
93.5
94.6
94.7
93.3
91.8
90.1
92.3
95.6
91.8
90.4
94.4
93.3
93.9
88.3
91.4
94.6
93.0
92.5
94.5
94.4
94.2
95.4
93.1
94.5
94.1
91.3
92.0
93.4 
89.9 
92.7 
90.7 
90.2 
89.0

Gate + 
lose    » _ . 

1.2
1.1

.8
1.2
1.1
1.0

.8
1.2
2.0

.6

.7
1.3
1.0
1.0
1 .0
1.3
1.3
1.8
1.8

.8
1.5
1.5
1.0
1.5

.9
1.7
1.1
1.4
1.5
1.7
l.J
1.2
l.l
1.4
1.6
1.3
1.3
1.5
1.6
2.0 
1.9 
1.7 
1.9 
2.0 
2.2

GcU pi

Oiji/  "    .    

6.5
12.4
4.9a
6.0
9.5
2.9a
4.2a
7.7
8.0
1.5a
2. On
4.6a
9.2
2.6a
2.2a
2.4a
6.5
9.6
6.3
2.0a
8.6

11.7
4.9a
4.2a
6.1

15.7
8.3
2.3a
5.3
5.6
2.3a
1.8a
2.2a
2.0a
2.5a
4.8a
7.6
8.9

11.7
2. la 
8.8 
6.6 
8.5 

12.8 
13.9

tT ton

_ Water

7.0
5.5
5.8
7.0
8.4
7.2
5.8

10.8
10.8

5.3
6.2
9.6
5.0
8.1
8.4

10.8
10.8
10.8
8.4
6.7
8.6
9.1
6.5
8.6
7.2

10.1
10.5

7.4
8.4
8.9
8.4
8.9
9.1
5.8

10.5
5.8
4.1
9.3
4.8
9.1 

12.0 
7.7 

10.1 
7.2 
8.6

gravity 
of oil mt

""^ "" "           i   »-i.

.866

.871

.864

.885

.873

.868

.884

0.865
.894
.902

.879

.883

.878

.877

.884

.886

.891

.910

.877

.895

.886 

.880 

.905 

.904 

.902
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110.0-111.0 
111.0-112.0 
112.0-113.0 
113.0-114.0 
114.0-115.0 
115.0-116.0 
116.0-117.0 
195.0-196.0 
196.0-197.0 
197.0-198.0 
198.0-199.0 
199.0-200.0 
200.0-201.0

OJL-SHA..F ASSAYS BY WM.IEI, FIBCHER RETORT K:TtIni,

 ~Pl« fro. th. U.S. O.OJOHC.) Sur,.,', Cor.hol,
78-11 (Coottnu.d)

4.0
5.3
2.7
1.4
1.2
2.7
2.4
.0
.0
.0
.0
.0
.0

3.4
2.9
3.8
3.5
3.7
3.8
3.8
2.9
3.4
3.4
2.7
2.3
3.5

90.8
90.1
91.9
93.9
93.9
92.0
92.3
96.1
94.8
95.1
96.4
95.7
95.5

1.8
1.7
1.6
1.2
1.2
1.5
1.5
1.0
1.8
1.5
.9

2.0
1.0

10.7
14.4
7.3
3.7a
3. la
7.2
6.7

Trace
No o i 1
No oil
No oil
No oil
Trace

8.1
7.0
9.1
8.4
8.9
9.1
9.1
7.0
8.1
8.2
6.5
5.5
8.4

0.896
.882
.877

.893

.876

I/ "a" indicates specific gravity estimated as 0.92,
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47'3Q" DOUGLAS PASS 26 Ml

39"37'30'

Figure 14.--Map showing location of core hole 78-12, 

Creek Quadrangle (1964). Scale 1:24,000.

108M5'

Base from Big Foundation
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U.S. Geological Survey 
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OU-EHAl.f ASSAYS BY MDMUEI) FlSCHtR KtTORT

i from th* U.S. fl»olo»ical turvcy'a Carehol*
78-12 (CcmtinutO

Yitld of procuct

Depth

85 
86
87 
88
89

90 
91 
92 
93

95 
96 
97 
98 
99

10O 
101 
102

104-

105
106- 
107- 
108
109-

1 1D- 
111 
112

114

115 
116
117 
118
119

To

86 
87 
89 
89 
90

91 
92 
93 
94 
95

96 
97 
98
99 
100

101 
102
103

105

106 
107 
108 
109 
110

111 
112 
113

115

116
117
118
119 
120

fctliht percent

Oil Vnter ihtJe

96.4 
96.4 
97.1 
96.7 
97.7

98.3 
97.8 
99.2 
98.8 
98.4

97.6
97-4 
97.8
97.9 
97.5

96.8
98.3 
96.0
Q^ Q7£t?
95-7

95.1 
97.4 
96.3 
97.2 
96.6

95.5 
94.1 
94.5 
98.0
99.1

96.2 
96.7 
92.4 
93-0 
96.6

Oac 4 
lost

O.1 
0.1
0.3 
0.9 
0.3

0.1
0.4
0.1 
O.1 
0.1

0.7 
0.6
0.7 
0.7 
0.8

0.9 
0.3
1.1
1.7
1.2

0.9 
0.8
1.4 
1.1 
1.1

1.6
1.3 
0.7 
0.1
O.1

0.3 
o.5 
1.5 
1.7 
0.8

fi*l PC

Oi>

7.2 
6.6
4.3 
3-1 
1.1

0.0 
- 0.0 

N.D. 
, N.D. 

N.D.

0.0 
0.0 
N.D.
0.0 
N.D.

0.0
1.3 
4.1 
8.9
5.3

6.8 
2.8
U.3 
2.1
4.7

5.5 
7.0
4.4
0.0
0.0

2.6 
6.2 
12.2

3! 3

r ton

Water

2.3 
2.1
2.4 
2.7 
3-8

4.3 
4.3 
1.9 
3-2 
3.5

4.0 
5.0

3^5 
4.2

5-5
2.2
3-1; 
2.4
2.5

3-1; 
1.8
1.6 
2.2 
1.2

1.8 
4.8
7.3
4.7
1.8

5.8 
1.1
3-5 
2.6
3-3

Specific 
pravity 
of oil at
6D*/fn* F

.922
  917 
.920 * 
.920 * 
.920 *

.920 * 

.920 *

.920 * 

.920 *

.920 *

.920 * 

.920 * 

.920 * 

.915

.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.908

.904 

.920 * 

.920 *

.920 *

.920 * 

.902 

.903 

.903 

.920 *
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01L-SHA1.F ASSAYS BY MDMIJEli FlSfHEH RETORT KlITUOn

fro* th. U.S. Geological »urv«y'. Corehole
78-12 (Coutliuitd)

Depth 
From

120
121
122
123
1214

125
126
127
128

129
130
131
132
133

131*
135
136
137
138

139
1UO-
11*%
11*2
11*3

11*1*
11*5
11*6
11*7
11*8

11*9
150
151
152
153

To

121
122
123
1214
125

126
127
128
129

130
131
132
133
131*

135
136
137
138
139

11*0
11*1
11*2
11*3
11*1*

11*5
11*6
11*7
11*8
11*9 .

150
151
152
153
151*

Spent 
Oil Water .h»l»

95.0
95.7
95.9
98.8
98.2

98.3
97.9
95.2
92.5

97.6
97.1
96.2
96.1*
99.1

98.7
98.3
98.0
97.7
97.0

97.1*
95.9
95-0
95.2
97.8

91.3
95.1
91.1
90.2
98.2

98.1
97.it
97.8
97.1*
91*. 1

 ** +
lose«»    .  __

1.2
1.1
0.8
0.7
1.1

0.8
0.8
1.1*
1.1*

0.9
0.6
0.8
0.9

O.1

O.1
0.1
0.1
0.1
O.1

0.1
0.2
0.7
o.U
0.6

1.9
1.1*
1.7
2.0
0.7

1.0
1.6
1.5
0.9
1.1*

ue j p

013" «  -     « «  

8.0
5.1*
l*.l*
0.0
0.0

0.0
0.0
5.0

10.7

1.8
N.D.
N.D.
N.D.

0.0
0.0
0.0
0.0
1.0

2.3
0.0
0.0
0.0
1.5

15.7
6.5

12.6
1l*.1
N.D.

N.D.
0.0
0.0
1.6
7-5

*r con

_. Water

1.9
2.5
3-8
1.3
1.6

2.1
3-0
3-5
1*.9

1.9
5.3
7.1
6.5
5.0

5.7
6.5
6.9
7.2
6.7

5.0
8.8

10.3
10.5
2.5

1.9
2.1*
5.8
6.1
2.5

2.2
2.2
1.8
2.1*
l*.o

.920 *

.920 * 

.920 * 

.900

.920 *

.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 *

.920 *

.920 *

.920 *

.920 *

.916
  913 
.907
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OUHWAI.F. ASSAYS BY NWUIEI) FISCHER RETORT K: TUOn

 «ipU« fro* th« U.S. Cfcolonic.1 *urv«y'« Corehoie

78-12 (Contiautd)

Depth
FTOTT

15U 
155 
156 
157 
158

159 
160 
161 
162 
163

16U 
165 
166
167 
168

169 
170
-205 
206
207

208 
209 
210 
211 
212

213 
21U 
215 
216
217

218 
219 
220
221 
222

To

155 
156 
157 
158 
159

160 
161 
162
163 
16U

165 
166
167 
168 
169

170
171 
206 
207 
208

209 
210 
211 
212 
213

21U 
215 
216
217 
218

219 
220 
221
222 
223

Yield 
Weigr.t perrcr.t

Spent 
Oil Unter ihale

9U-6 
96.8
99-1 
99-0 
97.2

96. U 
95.7 
95-8 
9U.6 
95.1

95-2 
95-2
98.3 
9U.2 
93-7

98.7 
97.6 
90.0 
93-0 
92.7

91.0 
91.5 
89.1 
96.2
98.3

97.1 
96.7 
96.5 
98.0 
97.8

97.3 
97-3 
98.7
99-2 
98.7

of procuc

Ga* + 
loss

1.3 
0.6
o.U
0.1
0.3

o.5
0.6
o.U 
0.8
O.U

o.U 
o.U 
0.5 
0.9 
0.9

O.1
0.3 
1.7 
1.1 
1.2

1.3 
1.3 
2.2 
0.6 
0.1

0.6
0.7 
0.6 
0.6 
0.6

0.9
o.U 
o.5
0.1
o.5

»

Oil

on
5-5 
U.o
N.D. 
0.0
1.9

2.7 
U-5 
3-0 
2.7 
1.3

3-3 
6.3 
1.1
9.5 
9.6

0.0
0.0
17.5 
11.1* 
5.7

1U.9 
10.8
17.7 
5-6 
1.1*

3.3 
U.7 
U.9 
1.7 
2.7

2.9 
U.O
0.0
0.0 
0.0

per ton

Water.

U.8
2.5 
1.2
2.7 
U-3

5.0 
U.7 
6.U 
8.5 
9.5

7.7 
U.8
1.9 
2.8
U-3

3-U 
5.1 
U.o
3-7 
9.3

U.8 
7.6 
U-5 
2.U 
2.3

2.5 
1.9 
2.6
1.7 
1.U

1.6
1.7 
2.0
1.6 
1.7

Specific 
gravity
of oil «t 
6CV60- F

.920 * 

.920 *

.920 * 

.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 * 

.920 * 

.920 * 

.916 

.896

.920 * 

.920 * 

.903 

.915 

.912

.912 

.911 
  919 
.920 * 
.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 * 

.920 * 

.920 *

.920 * 

.920 *
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OIL-SHAJ.F ASSAYS BY MOPII JEI> FIStHER RETORT MLTUOD 

Saaples from th« U.S. Geological Survey's Corehol*

Yield of product Si>ttifit

Depth
FTOTT T;-

mfm Weignt percent
Spent Ga«» + 

Oil Wnter ahale loss

Gd] per ton travity
of oil at 

013 Water 6C'/fO* T

223
224
225
226
227

228
229
230
231
232

233
234
235
236
237

238
239
240
241
242

243
244
245
246
247

248
249-
250
251
252

253
254
255
256
257

224
225
226
227
228

229
230
231
232
233

234
235
236
237
238

239
240
241
242
243

244
245
246
247
248

249
250
251

. 252
253

254
255
256
257
258

97-3 
97.8
97.4 
97- 4 
98.2

99-9 
98.2 
98.8 
98.6
99-4

97.4 
96.5 
97-4 
98.0 
98.0

97.1 
99.7
99.8
99.8
99-7

98.9 
97-6
97-3 
98.2 
94-8

95-8
91-1* 
89.2
95-0 
95.0

95.4 
97-7 
95.5 
94.2 
93-6

1.0
0.7
1.1 
1.2 
1.0

0.1
o.5
0.1 
0.2

O.1

1.1 
1.1 
0.8 
0.8 
1.0

1.1 
O.1

0.1
0.1
0.1

O.1 
0.8
0.4 
0.2 
1.2

1.1 
1.7
2.5 
1.8
1.U

1-3 
0.7 
1.0 
1.2 
1.2

3-2
1.2 
2.6 
1.6
0.0

N.D. 
2.0 
1.6 
1.6
N.D.

2-34.4
2.1 
1.2 
1.1

3-4
0.0
N.D.
N.D.
N.D.

1.1
2.3
0.0
1.6 
6.8

4.9 
13.8 
17.9 
5.7 
7-4

6.8 
2.8 
4.9 

10.4 
11.5

1.2 
2.6 
1.2
1.9 
2.0

0.7 
1.1 
1.1 
1.2
1.3

1.4 
1.9 
2.4 
1.9 
1.6

1.2 
1.0
0.2
0.4
0.8

1-4
1.8 
4.9 
2.3 
3-6

2.7
4.1 
3-7 
2.4
2.1

1.7
1.2
3-7 
1.8 
2.1

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 * 

.920 * 

.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

.920 * 

.920 *

 MMMMM*

.920 * 

.920 * 

.920 * 

.920 * 

.896

.920 * 

.896 
 915 
.909 
.906

.912 

.920 *
 939 
.908 
.908
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01L-SHA1.F ASSAYS BY HOMlirj) FlSfHCK RETORT

«pl« fro* th« U.S. Geological Survey'. Corehole
78-12 (Continued)

Depth
FTO-

258
259
260
261
262

263
261;
265
266
267

268
269
270
271
272

273
271*
275
276
277
278
279
280
281
282
283

281;
285
286
287
288

289
290
291
292
293

To

259
260
261
262
263

261;
-265
266
267
268

269
270
271
272
273

271;
275
276
277
278
279
280
281
282
283
281;

285
286
287
288
289

290
291
292
293
291*

Spent
Oil Water «hal»

91*. 1
91*. 1
93-1
98.9
96.6

98.9
96.2
93-9
93-6
91.8

87.6
91.1*
93-1*
93-1
96.1*

98.6
82.6
81.3
95.5
91.9
95.8
93.0
91*. 1
97.1
91.1*
91.7

98.0
97.0
93-3
93-2
95.1

98.1
97.1
96.8
95.3
91*. 1*

Ga* «f
loss

1.0
0.9
1.1*
0.2
0.7

0.8
1.1
1.3
1.0
1.7

2.7
1.8
1.3
1.2
2.0

0.5
3-7
1*.6
1.9
1.9
1.8
2.2
1.8
1-3
2.3
1.3

0.5
0.6
0.8
0.7
0.2

0.1
0.1
0.5
1.0
1.0

Oil

10.0
5.6
7.9
0.0
1*.9

0.0
5.5
7.3
7.3

10.5

19.1*
12,8
8.6
9.3
2.7

1.1
30.8
30.0
3.6
9.7
3.1

10.3
9.0
2.5

15.1*
13.1

1.9
1*.5

12.5
8.0
5.3

0.0
2.6
2.1*
l*.l*
5.6

Water

2.7
7.0
6.0
2.1
1.9

0.7
1.3
1*.8
6.1
5.7

5.8
1*.9
1*.7
5.1
1.2

1.2
5.1
6.6
2.9
5.9
2.9
2.2
1.8
1.1*
1.2
1*.8

1.7
1.6
2.8
7.1*
6.2

1*.3
3.1*
i*.3
1*.9
5.8

.901
  915 
.900 
.920 *
 93U

.920 * 

.925
  920 * 
.920 *
  927

.906

.920 * 

.920 * 

.920 *

.920 *
  905
  901* 
.920 * 
.920 *
  920 *
.898
.887
.920 *
.891*
.909

  920 * 
.920 * 
.911* 
.907 
.920 *

.920 * 

.920 * 

.920 * 

.920 * 

.920 *

186



0)L-SHAl.r ASSAYS BY MOM! IB, FlSfHtR RETORT

l««ple« fro* the U.S. fieolojUc.l Survey'. Corehole 
78-12 (Continued)

Y*e3c of orocu::

Depth 
From

291; 
295 
296
297 
293

299
300
301
302
303

301;
305
306
307
308

309
310
311
312 
313

3114
315
316 
317 
318
319
320
321
322 
323
32U 
325
326
327
328
329-

To

295 
296
297
293
299

3OO
301
302
303
301;

305
306
307
306
309

310
311
312
313 
311*
315
316 .
317 
318
319

320
321
322
323 
321;

325
326
327
328
329
330

Viei^.'it oerrcr.;
Sneru Q 

Oil Vnrer thai? 1

9U.S
93-0 
93-0 
93-0 
95-1*

Q^ fi7.3* u
9U.O
85.2
cr o 72 »^
86.3

90.1
Q9 Qx"-   7
Q6 ?7*-'   £.

Q7 ? 7 I  <-
ncr n7-? »u

98.0
QQ 77?   i

98.9

Q7 8 7 1 » u

9U.5
Q=J 6 7p.u
96.7
Q7 87 i   u
98.0 
96.3

95-2
91*. 1
9U-5
96.1*
96.1*
98.1 
95-9
OR 7yo» I
QQ pyy»£. 
Q1 fi7^»°
96.1*

ak. 4
OfcS

o.U
1-3 
1.2 
1.1 
0.1*

0.5
1.1*
2.0
1.2
3-7

3-0
2o8
1.9
0.3
0.2

0.1
0.1
0.3
0.6
1.6

1.3
0.1;
0.6
0.8 
1.1

1.3
1.3
1.3
1.2
0.2

0.1 
0.1 
0.1
0.1

. O.1
0.1

Gd3 pei

on

5.1*
6.U 
5.6 
1.7 
l*.o

3-1
10.1
27.7

7 P i   *-
20.9

9-3
% o p* y
2.1;
3.6
7.1

2.1*
0.0
0.0
2.7
7.1*
7.0
5-1
2.0
1.5 
l*-9
7.5
9-7
8.8
3-7
5-7
5.3 
U.6 
U.8
2.6

1li Q 114.7
7-1*

r tor

Water

6.U
7.6 
8.7 
9.9 
6.14

10.8
1.9
5.U
2.2
5-3

8.3 
5.0
2.3
2.5
U.8

2.8
1.6
0.9
1.U
2.6

1.2
2.2
1.9
1.5 
1.7
1.8
2.1
2.1
2.U
2.7
3-8 
8.5
2.0
1.6
2.7
U.8

Specific 
gravity
of oil at 
6C*/fn* r

.920 *

.920 * 

.920 * 

.920 * 

.920 *

.920 *

.911

.910
  907
.901

.899 

.901;

.920 *

.920 *

.932

.920 *

.920 *

.920 *

.920 *

.912

.902

.921

.920 *

.920 * 

.920 *

  90U
.911
.913
.920 *
 92U
.920 * 
.920 *
.920 *
.920 *
.903
.906

* AsBTomed specific gravity,
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